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Abstract not available for JP 10507341 (T) 

Abstract of corresponding document: WO 9527045 (A1) 

Disclosed and claimed are methods for producing catalytic antibodies, including human catalytic antibodies, 
from bacteriophage. The methods require the cloning, selection, screening, and isolation of catalytic 
antibodies. Also disclosed and claimed are the products themselves, the catalytic antibodies, made from the 
phage technology. In addition, catalytic antibodies produced from the phage technology and useful in 
prodrug activation are disclosed and claimed. And finally, the invention also understands the production of 
catalytic antibodies to phosphonates. 
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ttisi^ist*.^ m # <4 , iiitcj; h y^'jy* ft 31 

4 y xv ymiiWicomzt'^coztLtx'comfrte. sats £ t ie to s ^ t 4 
^ . 4 y xv yi±, 7ni«7n^f yxuytilcfftL, ^ co e « >f y x 

tl£4t5^7f ^^(:fil»5:aft7nf7-t'li, -e a JK Mi W «f B ^ 
7d y x y yhSi;#:7nfT-fj:(?)aifit^ yb'^t'f y x y y * ®c as 3 
■± h 4 a t K It S ix » £ . i *l 54 T n H 5 -/ co vS 14 ft co f & 0 , ~ co J* ^ M 
m J4 ^ M co 9 y n ? ft * ;k ^ y X' fo h . 7n K 7 •/ ^" (4 . ±«i¥»«tt«0ffitt'ft 
4£teM14ft£±tS^<c0teS!W*Stt^&^#L#.&. 7 n I li % * % co 
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wttffli^iiStttss) t w & a w * x m m m * a , mwKMM&mtkT 

&$Z$ti, iSttfl;jBJllfc3Efjl$;h.S. ^fflrot^wigwM^, 1989^5.H4H 

t aj«s *ifcPCT/us89/oi95ifcieas #it *s *) . l in«*H^M«4'^##^LT 

Hffl 3 fit V* 4 . 

* % bj o i o co s m a , ft?Kj£as5iiw{:±s?f§s, 7 r - ^ ± c 

* % HJ| <J5 § t, ffi CO g ft « , SE * ft % » |y^;7'J>/, t5 i. tf CDR -v <y 
JSOloCi^t, af«ITtn/, * X sfs * - b , is i Xf RT3 £ IS ~t h 

; 33 J: t/ 

(c)±feM«ttffi#:£*gt^-£Xf£. 
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(c) ± IE ft m L D ^ *» ^ VH& 4 If VL b* ^ -f 7? 'J-^EtUI 

IB VHfc 4 IX VL K * VHo-^y^tUS ; 

(e) ± IE St lUc # 1$ W £ S§ -f & 7 r - r 4 * T V A fit ft £ jS iR -f S X @ ; 

(f ) m « fc *r -r a « vs tt t o ^ t ± ib m m £ n. £ 7 r - ^ -r * r ^ >r k * 

£ X ? 'J-~y/tSIg ; & 4 V 
(s) ±12 M$ ttffi * * S Ig. 

* ffe W 14 S 6 tc . 7r-i/'J:l:i*8fi4ll«t 

(a) fitJS * il!f & II ; 

(b) VH:B iVVL^OW^-f 7?'J-fe4)RtiIi ; 

(c) y r - it t 4 x r W ifcfci ± j£ -t h tztb iz y r — : J ¥tm^ 7 9 - t,z ±. 
IB VHis itfVLH^-f yHo-iy/tUS ; 

(d) ±IEift«[t»»Wfc:*S^"t47r-^-f^xru>ftlE*taiR^4XS; 

(e) S « *f -r 4 M $ S tt o U X X IB 8 iR L 7 r - ^ -r -f X T V A fit fls £ 
x ? iJ-ay/tUl ; is J; V 

<f)XIBM«M#:£#iSi^£X*I« 

(a) £ *✓ ^ .y 7^Stl^7^ 7" 5 tf-*JBjft-*-4fctf>fc: VLSI £ ^ CT> y J 7 y >J 
- §r VHIfif £ ffl<^^i?-it h IS ; 

(b) ir ■y7*3*lfcl*^n--y^til8 ; 

(c) 7r-^±-C±aeM«ttK#&«aS-lir4XS ; 

(d) RMt^LTl^tSlS ; £ 4 15 

* % BJ5 {4 § t> lz , CDRyt77'Jy/^^LT7 7-i''±l:iSSil| 1 iItt 
(a)VL& 4 t^VHlfif SfltSII ; 



(15) fffrf 10-507341 

<b)CDR««tf> 9 -f 7 5 'J-JfStSII ; 

(c ) CDR -v -y 7 /t- § it 9 4 7'7 'J - * £ ft ^ & ft 46 C X IB VL *J J: V VHJt g ? 
* X E CDR« « «9 5 >f ;/ 5 >/ - i: W * « » -fr 4 X g ; & ± X/ 

(d ) X K CDR *✓ -v 'y7/l§il!t7^ / 7 iJ-Ho--^^t4Ii : 

(e) 7 T - y ± tXKCDRi/ + 7 7 /I $ ilt 7 7' 5 'J - ^ ^85 t S Ig ; 

(f) Kfifc»LTIRt4Ii ; *J i V 

<g) j» « $Stt (C o ^ T * ? l J--y/tSIS. 

* 56 TO <± s 6 t= , >f v r u y f * y/^^rU7T-yitSf ^ii^ititt 
K*£iS£t-S}f3;£ilf*L. lMTi0lg£&^X& : 

(a) fit* CO -fe >y h^IKtlll : 

(b) XIBKtt^ 6 VHitfe^c^-fe 7 Ife l tXVLfifsX CD -fe -/ hHltUg ; 

(c) 2'5«i^^it7'( 'J - X IE VHCO -fe -y h £ VLCO 
5-{77 l J-iI»^^*, * t T X IB VLcO -fe >y h Sr VHcO 5 4 7 5 'J-iIA-& 
*)* £ IS ; 

(d) X IB ffl ^ 5 -Y 'J-£?n-~y;?"^-&xfI ; 

(e) X IB 5 A 7-5 'J - £ 7 r - X T ft m £ * £ I g ; 
(DfiSCSLtlfKt^lS ; 

(g) VH& ± l^VL*gf fflgj? § *isfc 5 4 7" 5 'J-HItSIl ; 

(h) XIB VH±3 ± tAVLjlfE^- CO 5-fy5'J-*a»*fc*4lS : 

<i)X£«»-&*>§*i.jfc5>f 7" 5 ij-Hn-;>'y't4l8 ; 

( j ) X IB ffl » Jb $ ft. fc 5 4 7" 5 'J - * 7 r - ^ X V % m § * & I € ; 

( 1 ) m m 85 tt tc o n T * ? >j - - y ? X h X U . 

* 51 TO 14 § £ £ ^ 4 >'lfiK-C4J' J F-R<0WSe<0lS-&«flIBfafcttJBjjta[J«&±» 
£-£l>?jii;£ffif£L. 7r-yi*^)ttIttjJft«tii£ilt;iAt§lI 

* £ . 

( a ) 7° n H 7 7?'JSf CiAtliliTfoT, X IS 7° n H 7 ••/ 7 ifi , fl) if 
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(b)±iernH5«y^(t»^)±ie*S-&*flIBrL»47r-> ? **WMjKttllCflc<^ 
HfflcoflSJji&i&BJi 

»*<0lfifflfcSe«$*i4**?6BBtt, *i?)!«l»*s.fcU f BiIi£#SBLTJ: 

Hl36»^H4li, *tl?tL* it^mi (RT3^7f . fll-&»8. 1 

15H, His-6 3j- 'J 3" £ pHEN-0X16t:ff A L T pHEN-0X16hi si 1 £ fflf § „ 7° 
FliiJ it, 

i 6 (i ^ 7 - t^fe SDStK !J7? iJ^TS Ff/^^t : 

(a) lml CO to^^ l J75XAj'y;^f . 

(b) »#?hij •/ ? A SSJHf£ <7) » lml CO ffl c?) # IS W ft . 

(c) lmlco *! ft t ffl ^ -T & , V b >J .y^Xtg^LiEtlL^I*, 
(d-f)li 5ml CD mmi,zm StS »« LfcB^T"* 4 . 

(d) PBS + lM NaCK 250mM--f 5 ^ V - /l- T J§ ffi L ti pOXl 6-h i s-1 IK #: 7 7 ? * 

y h . 

(e) PBS s 250mM-f 5 y V" — )V X' i§ £±3 L £ pOX16-hi s-llfit fls 7 7 ^ * V t- „ 

(f) PBS + lM NaCU 250mM-f 5 ^ V — )V T J§ til L tt pSCFv4h i s-6fit W- 7 *7 7 X > 

V . 

B7li, C*ffihis-6-^. Tf H Sr n - F •? h P CANTAB< ? ? - §r ^ -f . 
RT 3A to X Xf RT3B ) , fc«V^(i*fl»<0«* (Prod Afe iy'Prod B) h CO M ~£ T -y -fe 

19 1^ v ^ x i * rt 3 7 r - ^* fit * 6 <7) , ilA"j'->Afc iy'iiA-j' 

Bl Oli, -7 *r X E*J * RT37 r - i?St ftc s&» CO , gfA'^-y B , D , ts i. Xf 
I CO « £ ^ IB 8J t ^ ? ^ ± Ml * 81 f: CO SE W £ m -t . 
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. I co a g ^ K #| it « * ^ f • 

hi 2 t± s v^^i*RT37 r-ysL*^^^. mm^ 9 - y a comfcT mn 

Hi 3 (i s V ^ X ^ * RT3^ r - ^ fit* ** CD . llA^^yB, 33 i D £7) 

m e ^ ie fc v * x * m * w t <o m m £ * -r . 

HI 4tt, V^7Xi*RT37 r -^SE#36» £> CO. IfA^^yA, B . C . D 
. fc2:tfico*ME0JcoJt«*^*$-. 

HI 5 Aii, ? o — >- 18** & CO IMAC^tt»=5rscFvC0 tfcStt T >y -fe ^ cOHPLC? n 

H 1 5 B (i s ? n - >- 18** CO IMACTM^^scFvCO Mitt T v -fe -f < + RT3^ 

y° y ) coHPLC^nvb/?A*st. 

HI 5C(i, P H 9. OT CO Mitt RT3T ^y -fe >f CO ^ 5 !X ? HPLC^ u V h ? 7 A 

HI 6 (i s ? n - y 18** <Z)HIC*C tt» %-scFvcD ftfeltt T ^y -fe: >f cOHPLC? u V 

HI 7 Ali, 9 O - >- 83** 6 CO IMAC"C*fi»=3:scFvC0i»*ltt T v -fc >f COHPLC? n 
V f / 7 A t c 

Bl 7Bii, ? U — y 83** 6 CO IMACT*fi5ft 2: scFvc?) Mitt T >y -fe ( H- RT3-A 
T T* >" ) OHPLC?n7b/5A*St, 

11 811, ^o-y 83** CO HI C*C«# & scFVcOMltt T ^y -fe >f CO HPLC ? u V 
b ^ 5 ^ €r ^ t~ o 

- y jr<n&<DRT3iz h 9 u — y coS£^ ^ 9 - y £ . 

H2 1 (i. VH«*3 <fc vl«$^ 77'jy/0-jRB5:^^-A*Sf . 
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11 2 2 J4 , PANO. PAN1 , & J: tN'PAN2f£cO b t- CO is <y 7 )V $ ft tz 7 A 7 7 U - 
tft^tS^U ^n-t;l7 r — * ffl ^ & RT3-BSA ELI SAT v -fe -f JSt, 

H 2 3 A {4 s RT3^7°7 V CO 7£ ffl gp ( RT3A) £> & 1^4* If ( Product A) til, 
7 7 - ^'it*«ORT3-BSA^.<^^^-iOPIWSr tk . 

82 3 B (4 , RT3^N7°x y CO & ffl gP ( RT3B) feS^Hlf ( Product B) t±S 
7 r - j"* K#:t0RT3-BSA^C0fe^-i0 PI 9 Sr ^"T . 

EI 2 4 A {4 , 0. 3ju gCO RT3-BSAT '3 — h L ELISA7 X )V £> RT3, RT3A , RT3B 
, TEA, *5 i VPBSTm ft L st 7 y - x JR * * ^ f . 

1 2 4 B li , 15ju g« RT3-BSAT* n — h L tz ELISA^ 3Z )V #» RT3. RT3A, RT3B . 
is X V TE AT ffi ft t tz 7 y — ^ <7) IR sp * tS f . 

*«^«»fclB***i4»«*i: 9+#fc«*L»4fc*>fc, & T tz P ffl Sr IS 

hh * 15 » -r £ . ; <n ib » «4 . * ii % m % m * l t is m -r * # . wsecoiftBHtRse 

ff ifi * £ Jfc A « §¥ ffl =Sr M m 

m s <o Jt ± v bp m iz # as t- # s » t: , *«ffe^B*iea^*fctiv^TjaiT 
tz fit * «4 , k mm t co & & izmm l ft & tf, rtn^«Rjs^^f l 

fit # <4 . ?c M *» . ^ gp £> S v> {4 £ gp # at m t £ f£ £ ft :t * & if a 7' U y * v> 
3 . i <n ffl IS J4 ^ tz , ft IS ^ n 7' 'J y «g ^ K ^ >f y t ffl |s) ^ tg k ^ >f y ^ * -r 

. h t ^ {4 - gp h h v^(4 ^ sp j&* ^ fig t ± m s n # s . w * ^ fit * (4 . ft s 7" o 7 

U y |5]ffi#c^ j; l^'Fab. F(abl) 2 , scFv. fV, dAb, Fd 7 7 ^ ^ y h X' fc h . 

fit * * * b" * -f y «4 fic * # ^ t= e±j * -t h m n * ^? . 
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* * n ^ ii , -<xmm. -&mm, t ti « = & « jt + <o *f -r & & a -c n 1 55 
s s> s ^ « « # § n tz m m & * -r s *° u ^ 7 * h t s . £ ffl » ia a fc , ffi ra 

4^U^7f KJn-Kfl 2 o & h -e ti £1 ± CD 7 7 EflJtfc-S-tt 

» SI li . 5^ 7-7 U - *» 6 1# S <?5 7 r-^*^«t-f* i t £r ^ o . 
— y + (0 DNAge ?ij ) «ap?y 3 y^^. 

'J y IE ?'J <?> 7 r - y -r < * 7 V A ft lb (2 & T co cr> t ft 

±>tih : Kmm ; ^rf-FftiiMiffiw^^urtis-e'LfcRiBft ; s je * is «£ 

; KmymcDT -Tn y ■ Mty} <n T 7 u7" X" fo ~o X . * CD ± 5 C LtttStiitffifls 

IBCsbpfl^y^'-^ffi^LT^I. i>«5:l^ „ £ <7).A° >y — j/H: s -e <7) ft ffl 
■y 7 - li 7 T - *J ffifo (pAb) fc Pf tf ix T V> S . 

7 r - ^' 5 F\n-ll77X; K O IS f^C i * & ^ ? ^ - "C 0 . 

^' 7 f y * 7 r - y « S 1 1 * J: y' 7 7 x S K « S S i J 1 1 § o 

^ ? 9 - (i It ± £ & * T « H L # £ DNA^ =f- X h -> T , * co tp lz ji fa T ifi ft A 
$ ft T s ffi M i DNA^ 
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?s <* , m & fc i v / * fc tt m m w m £ . ^ < o *> ^ -a m im^* ? ? v >r * c 

»4VMiiSR-r4S-J£*aBa-r4. * II 0J? <o £ ^ £ & M Si 8Hc T J± . v 
"?Xft*VBfij;V¥LH^'f y|Cj:->T^#mK3-FSflT^4«[Kfia:#S , 

t h * * vHtj i vl f j< -r yti -o x 3 - FSfL-rv^wjsttSEftstesea-f-** 
a Sr PS ^ -t & . 

(Mxlf, M SI § 4 R JtE « * « h f± n }S -T £ ** H * o T £ jg 9 « A T * n ^ 
(ISA) ) £ j&H fc -T 4 # , Lt;«A7fy(:i£$a5r^. M«E IS ffi & * 
t5S#tttS^4fat tTOi ^OTSA^ttit , -^fig % tJ i tfffifflli . 1980 
*4fllBt»ff § *lfc#HWfFfl54, 196, 265-* t£t 2 tlX H *) , ## t Lt* 

1 . & S -ft ffi ft 5® *» o^S^fc J: /* fc tittiSEtt 7 r - fit fl: fl> ft £ 

TSA£ ^ 'JT^fl)^^i^7f BALB/CV X $& 8E L . 

ifi 3 =5: 81 IS O J£ ift ft . v K U flBL, 0J8I3&* jf>«BNA*#« Lfc. BN 
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v m. =? <r> wk m ± t co % m & *? a . # si % bjj w m m m m t ±s ^ t , *r ^ h * -f v u 

. *«»H8<oirftfc:IB«$ii4J:afc:, A S « t ii « n ^ 7 f- h* (c i 0 il *§ § ti 
X scFvSr LfOi. S'J <50 7 r - ? ? - j&*Fab<9 X o £ IS*! £ 

6 m -r & s « 14 st tc ia m § #x t *s o . * « r n -fe x « m m a m m m t Jffl *a -c * 

•S) ( M i (f , WO 92/01047; McCaf f erty £> . Nature ( 1990) : 552-564; Hoogenboom 
io , Nucl. Acids. Res. (1991)4133-4137 ; MarksA> s J. Mol . Biol . ( 1991) : 581-5 

97 £ #H3C0 » j- ) o 

a) yt y - y 7 - TSA £ it ffi . El ffl * ffi ( -f £ *) *> . f- jl - r i i4 7 V - b ) 

±tHjefl:-r**», * « si a* , i^ifflii^-ht^fcjft'jT^yA 

H t & £ B§ TbIK JtS $ , * co m s i^Ltu*v>7r-y'Sft ( TSA t IS L * 

b) T7^-T-^-^n-7h^'97^- TSA* 3tflJ 4 ^ 5 A V b 'J >/ ? xfc ( 
~f h *> , ^ 7 r n - x ) (£ IS S ■£ 4 . ^T-^StffcSiigMSr^^AtilL, 

fflffl*1BtJS-&LliISfl:S*i47r-^ffl:*tt, JaTt-£tf^<O3&»*>;fri£<0 

a) fi ( Kit ) $> S ^(4it ( iSS-tt ) pHc?) iiffii»i7)^77r-5:fflvU 
# ft M 6<J ft ; 

b) h CO* X * *- hTSA£fzteKmMM±fzi±mm% £ coMMco/\7^ y 

C ) tsaco gp # , s tz «4 x « t tz i± m m % m ^ h n #t m m m . 

tsa tc L 7 r - y fit * co W ft W » ffi t Sn i. X , iktKO^^-v^ifcii 

7 7-f-f ^-?D7b/7 7-(-Ig«F^(:, y-r-^'ffifr^lS^r^rjybn 
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?T-y*SftHf , R JE ft , R J6 * ft 4 14 TSA<0 * # ^ ft >f V * a -N. - b 

ftMCfc^TIi, Zix^com^itfzhco <4 tsaco * * * * - hgE^fcHMWfcSgi 

mfcWfc&jeSft-Si&Ba 1 ** ** , IS » <4 , TSAIS ^7r-yjSft«*H«tt 

. r-iScoitm ZttMM ft? T-iSlztt Lxmte % &&l>m 

. i co i -3 &-#JIIjEpELISA'7 ' fi 1 ;b ;fx § ±§ ^ «4 . iOlK^jtJEttjP-S-ifcfi. 

# s . ;(o±5t, ss^^itftot, » hj ft * * ft » . t v - h £ #= tc «t a 

*JH£3«fflL»4. IS « K » -3 T . «5Ec0^x;t^£>cO}§ajft£SitRLT. s 
t> K # llr/^y-> (c ffi t ft £ . 

± IB 2r m co it £> S v Wi £ X t~ ± £ 7 r - ^ Sl * co m tH t St ^ T . 7 r - 
i>'SrAft. * L T TSAH ffi ± T CO ft CO >- " >• t S -f y^^^-r-^^ftL 
^7r-y^itlftKifcJ:-)t, it Jn co ^° V — V ? ( 2 3 4 5=5: if ) « 
L f# S „ TSA ft H ft fc Hi t 4 7 r - ^ co & h ffl (2) {4 ft ft co * > - > 
^ X S ( & f> % , ) * 31 L T ff h ti S co "C . ^r-S^n-v 

CO 7° - )V £ fz t4 ffl « C # «l $ tl fz 7 r - ? cr - y J4 s AinCti, SI ffi EL I SA 
r^yt^C^t, TSA^\«ig^titt ffSX^'J - ^y/Stll, 0 EL I SAT >y 
-te >f 14 , ^'^^U^7r-^*Bt%a§ix£tii#:4/i(4^"^^®®-e^3EiSii 
S fit * * Jfl ^ X . VI T t M < S <fc 5 t fi 1 £> ft # I. . ELI SAT -fe -f <0 CO ^ ^ . 
« x tf , i@ iE CO >\ 7° -r >- . - co ^ 7° r > CO * ® 4 fz (4 it ft 4 fz (4 « « CO ¥ # £ 
VM4 SE * . Sfli^ttltt^ffluSS^fflf (i. 7 r - ^ ^ a - y co r - )V 4 

;K4 . & M ffi VS tt K n L X T -fe >f § ft £ . ««tHt 5 T y ■k'f H*t.fiiH 
fct4^^'ltcoK*£ffl^-Cff£>;fx, 7r-^ffi*lft3aE.coli^n-y*»<3iir*tt 

in:#:Sr*^$-it£S-ffi«4-rT-t'faic$aT^£ (Marks A, N J. Mol . Biol . (1991) : 
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581-597). ntJiatt^ffiftSttSficftittis^tt, &A?y^?m£fz 

ti»*:fr&<3fltfltfl>KL^ * H % HJ t ^ f jj , ft K #; « M 

«4 . 

T H tf> #J (4 , Jil T S * tf : 

Xi- -J y^Ti- H - ^ 7 A 7 h U •y^^fcffl^ftSifUfcAMTWflEflciOtl 
H £ °T t£ 1 1" 4 ( IMAC. Hochuli^. Bio/Technology ( 1988) : 1321-1325 ) . 

b) myc^ - 7° + Y - myc^ - T f- H ft jg &U fc IS tS fit * # US ft $ tl X H & A 5 
AVb'Jy? Xt^SS £ "TflBte^i ( ClacksonA, s Nature (1991) :624-628 ) . 

^)*s*atv^ (15#e) . * ii ia k § ti m ^ § #i x ^4 < ? ? - it , b 

X f y y ^ 7 f H & myc^ T f- h* lZ W. M L X * A L * $U CO M * ^ f «, ^ fL 14 , 
l*fii«S(S^ftii\ f4 , 2^<0MftOj|£4MifiS[^fth£ffl^ 

fit ft: CO § £> ft 4 ft H (4 . BWcOSflcfca«r«Of$SW i ar»tt ( M z. (f , K * ft , 

« ffir . is i. v v -i x ) & m m l x n ^ f# 4 . tt « i4 . tzmnz tix \* & * $ 

utscher N Methods in Enzymology, 182^, Guide to Protein Pu r i f i cat i on ( 199 

0) ) . 

Ci "3 BWco^)sE£M$£L#4tg7J^o^TX? U - - >- ^' £ ix f# 4 . ^ CD ft k 
* « 5: » JB T J4 . x ? y - ^ y 7 i4 . fit ft fc R m m (MM ) b ZMWftgkftTT 
A y^^^-Y L , Milf*f¥W^ftl)^^aSEIft?o7 h 7? 7 4 - ft 

2 . &ftffiftttttS£> ^ coi*^fc 4 /4 <±M«tt 7 r - >>- fit #= co ffi £ 
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<r> tt W 3R (4 , #ft8E-ft:llH**fcl4W?L»ft ( M i K' t f- ) £ * T h I . * % ft 

w k ±j (t -s. # ft s ft u , mmw^Kmm (^^jrnA^ii^^Ltus^ 

MLT^f&StiT^S, ^ co J; o ^r/n-f li, TSA(c|6-&-$- £ »ft i li h 
'J-STSA±tA"y-y/tir tti 0±«tS*ffi£JSftt4. JK T , ISA 

y r - i^' K * 5 >f 7" 7 U - £ £ j£ -t £ fc * co £ *✓ -r >y y 'J y / T 7 n - f li , 
VHfc J: VKM £0 |B co m co & £ S'J 14 £ ffl ffl £ . *»^Wi*0l61tJII«fc:iJV^ 
, 1 o , ^ 43t{±#StcOS=SrS7r — S'fttt ? n - >- &5fccoVH4 £ VK 

H ^ y & , VK 4 ;t (i VH F ^ ^ y co 5 ^ y 7 U - fc g ® ffi ^ ;b * & „ VH£ «fc V 
vk K p< y co y t — V 7 a - > & J; !>' 5 -f 7" 7 U - ii , _h 12 co m 1 Iff lz IB co J; 

fx f# £ . § 6 . |yt7 7'jy^«tftl:II^S7r-y^n-y|i, 
J2l M W 56 cO TSA^v »S^IC"3V^IS?S*ifc7 r-i''^o-^T* 0 f# h # . 
i*L«>*;h.fc:l!ft5£3*t5rH. M ^ -r 7 U y ^ ^ JB co & , H*a*#*>-frfc« ( 

. »aSftfc7r-j'*StfE?'f r^U-* tsa± (:SgA-y-y^L, f Ltf 

4 . cdr *✓ -v ••/ y 'J £XS /±fzl±MM&y r - V in, * co * 4 

CO CDBfc J: 0 # Jg S ft h Z. t ifi m JB -C & § . fflt, W 56 CO fit* E& 5ft CO CDRCO H 
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■f a 4 fc (4 -T < T * IE ft S * 5 <! t 14 * tf) fit * ^ W tt #J W 5r Sft * £ * "f 
JItCiS. 7T-ya*CRjt5»^WCDB^^-y7 'Jy/ll, VH 4 (4 VL 

h p< ^ v n <r> cdr ( m is * 3t i± a » > * 3 - h -r & m m * cdr ( # ft 4 & £4 « ft ) 

c7) 5 /7y-T'titl>ti!f)«7n*X^l?tS 0 ± IE tf> £ 3 St) C IE » O 
y+77yy/77D-f tHiC, CDR is -v y 7 V > 7 ' cr> 46 ffi Jl § ft & VH 

4 /£ f4 VK H -X -f y J4 , 1 O , ^<oA\ itli^itf)I^^7T-yti;ft?o- 

->fc±l^5^ 7-5 U - (4 . AS£'ffcffi»*4fett^ftaE'(tffi»*«)V^-r*i3&»*»fe 
# 4. ft » & . cDRy-v 7 7 y ffl tft x. vHfc i v vl y * A y £ 7 T - : J fit 

fldft&^^-teff^n-y-ffc**-*. % £ § ft £ 7 r - ^' fit flc * TSAfc: # t T i? 
gAy-y^U * LTfI^<7>l£^?n-y£±.iEc7>4 0 CilffittCont 7 

5 . ^Hf^fSt J: £ £ J:V/4fcJij»jKtt7 r - ^a#<0i4 

CDRyt 77'J y/C^^tilELt i 5 fit * <7) IS W M tt (4 . CDR|*| t n 

-PSftiTS^itSSftStiitlcJ: 0 ^ ft L ft & . * f£ BJ <0 B 6<j <7) 7: a6 cO 
CDR^ S it 56 «4 , Jil T CO i 3 fc 51 « § ft ft £ : 

a ) m 5£ tf> CDRft c7) 1 o £ t z ii ^ ft i@ co 4$ j* « =Sr r s y IS £ n St % § •£ £ SP ffi 

*s n w . >i r o -ir x (4 ii « , $£mmmzti&ffiM<7)z7i/*i-v:mm&£Tf^ 

b ) cdr ( m ft 4 (4 a ft ) fi«^<-9i>ifciit<Tco7? yi*>'5yf 
jr^u^-f-HSWcKtii^ft, * si m w * s IE n w t 5 / iot^t <7)nrtg^f 

IE « 3 ft T *3 9 , *LT^H4Mfft*J^T«jaiT , »*. *-*>«<o;fri£i:pg«fc 
. Se»R»f5fc»fc:aS?Sti4 7 r -yfitffr? n-y (#ft47c(4«ft) {4. TS 
A^v cd |g ^ t~ o t BE tc S K $ ft 7c ? n - y T' ft 0 # 4 ** » ^fttcRBSSft^v^ 



£ ?t it b hffi*&iS&*^7 r 
0 »S . 
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fiLfitS-S-aiffiwtx'J ^ ^ fc (t 4 i£ * so A jft ii , ft if fc if & K It * ^ W ~T 
6 . r >f ^ r U y -r * >- ? j CiH Mlttfit^ll 

r^r'jyf ^y/j o r u -b * j* . Bfacois-&«fa**-r*a : ffwfitflc* 
ff^tii,. ffft&Sittxi^yb (ti:«fit*Ki^iRfa&ffla-r*) i>'iai§n 

St, Itit^ U«I#;M^#f JIitS70'7y-iSKfUt, .1 ft 
««-^4*^fc:»rfc=Sr4(Eflc*ft4 ( PCT/GB/92/01755 ) . 

# 81 £ ft ft if , ttJSEttfiiflEtf) V7 X 3 - H S VHi fc ti VL K a 4 y £ % fflM6<J 
4 t h 4 * v l 4 /; (± v h K ^ y » 7 -I 7" 7 'J - t B II t „ <J? f . ¥ v 

A-^tfDlS^fc-PV^-CBiejlW^S. 9 W £ ft h A A y/-«Sfft§-7>7XVH4 
it it VL H .x A ytK ^ * ffl ffi W & t h & * VL $ fc it VH F ^ >f yco^jy^V-V 
« #t £ ft & . 4- ^ t hi*«giMt^^l:a-K§fiS4tS7r-yRft^. 

fefla^«^n->-S:JiiEOj; 5 M XI VS tt t o M T T -y b >f f h . 

4- , — ft W fc * % BB £ IB tft L ifi , J2l T co m H M it ffl jj? CO B « co iz ft (c # 4 ft 
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RT 3* x * - MgttSrtn/A7f 

rt 3* x * * - h a # *e $ r o r ^ r r y «o & o n t r jse x * - a £ 

HI * . 7^F>''f>03')fttf 'J')A^ffln| l Any>'JI(;i')ta2- 
^ cr n -f V >> j. U y (I) h a 2-B — V -4 V x. 1/ > (2) $: % t: . h l» X f- ^ * X 
7 r -f h S-ffl S Michaelis-Arbusov^JE C i -5 T , y>' ;>< 1- # * X * ^ - ML. 

ft (3) £ f# ft: . SJBftUyfcfcfctJniSRLTJStt-fllL, <X ^ T * ■f- )V 4- h H o 
^y7x-^r^f - h (4) £ £ i2:T flillrft (5) £ f#ft . ^-^-^x y ~)V is <fc 

h ij x f- ;p T 5 y Sr ffl ^ 4 flg ^ f - /ML; lz X <0 . ft ft (6) £ f# ft „ £ co ft ft 

§ 4 £ If M ii , a2-3-hWyyiUy(t^^2)li, HT«i5fcLtH 
W $ il ft : 

a2-^na-fV> ; 'a.^>'(f|:-^ftl)(2.28g)*r-feb>'(45ml)4 ) tC^Wt, 
L X Nal (2.25g) * JH X. ft . R J£ fl ft * 75'C , H# Bt T , 16BSIS, W. L < H L ft 
o KJSMitrft * M L , t8xf-/Ki00il)tff*»L, *rai#L, f Ltl 
ILtifttLit. :<oi*Stiif;M5ii)(:BiSL, ^-LTlOOgco^U 

«2-3-M Vy'iVy(2) (2. 717g) £ ft ft . iftfcjaTO^ft&tCfcOilBL 

ft . 

IH NMR (CDCb) 5 2.25 <s,3H), 2.33 (s. 6H), 4.48 (s. 2H), 6.85 (s, 2H). 

it or ft 3 co m m 

ffi ft fc m © L ft h V * F^fy7tX7T^ h ( 5 nl ) i £/ a 2- 3 — K V yj 
y (2) (0.765g) £ # 1 110 8 CT16B* iaM)R Lft . RJBSp 1 ^ SI L t ^ « * C 
L. f Lt 50gO ^U*&fflV^T»Hx-f-;k-A k ^f^y(2:8SJIJt)ritaj-f67 
7 jl ;? u •? I- ^ 5 7 ^-fc^ttlL, ft -£ft 3 (0. 550g) * # ft . i fL * 
Ii( T « M s£ i: 0 58 IS L ft . 
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iH NMR (CDCI3) 5 2.25 fotf 2.27 (2s. 3H). 2.40 (Is. 6H), 3.25 (d, 2H), 
3.65 (d, 6H), 6.88 (s, 2H). 

4-t Kn^fy7i-/l'SS(1.75g)* ^ (30ml) t:I»L, fit 10M<7) 

*R**il*(0.15«l)£S5JllL, * L T 1 5 IS Jn & » 8K L fc . MaTifrSJLfcft 
s h'Jlf^T^ (lml) £M L . ?H £ M L , f Uy'J^y/k (30g) £ 
ffl^tSlxf ;l/-\Jffy(2:8 #iit)ti|[iit I, 7 7 7 y a ? 07 1 ^7 7 
■(-CioTfiSL. X i~)VA-t Kn^y7i-;l/7-fef-l(4) (1. 693g) £ f# 

jt . z ti & it x <o mm t . 

iH NMR (CDClj) 8 3.58 (s. 2H). 3.73 (s. 3H), 6.75 (d. 2H). 7.10 (d, 2HV 

it izm 5 cd mm 

■ft-S-ft 3 (0. 243g) S(e«^no*^A(3«l)(cJf*FU, ^ L T £t£4L 'J y (0.24 
Og) o S£ SI 9 n n * A- A jff (3ml ) £ fln L , 3c w X' 60°C T 3 B# ffl JD 3ft L . R JGE 

a^fttiiLt^utL, i o * -4- ^ *■ s « j± t t iem m m n t & 6 & x 

Lit. f# *t £ * X * n ? n l» -r — b ( phosphorochlori date ) J^Iy 7nn 

* ? y (3ml ) t£ If i§ ffi L . -eLTdfl-Sr^^^-h F o y 7 i f - h ( 
4)(0.150g)5;4-y^f ;l/7 3 7 t 'J y y (0. 146g) J: « Si y ^ n n ^ ? y (3ml) 

sat: oicrasjinLfc. Risa-g-w* saTi6^iB«ff Lfc . M6ft7yt^ 

•7 A tK ; M JS (15ml ) * jfifln L , ^ LT4^ft^y?nn^?y (40ml) 4 1 1 ffi ffi L & 

. (io«i>-cft» l , *f*Mgso t -c«* l , r^L. f uiiL, & 

V>T-y U * (30g)£ m Htiaif;kAJfti' (4:6 §i)t)Tiait5777y 
a?n7F/57^-lci-9t»IIU 5 (0. 20g) £ ft . £ ft * J2J T <0 

# 3t m fc X. 0 « IS L £ . 

IH NMR (CDC1 3 ) 5 2.27 ft </ 2.30 (2s, 311). 2.40 and 2.42 (2s. 6H). 3.40 (d, 2H). 3.58 (s. 
2H), 3.67 (d, 3H), 3.69 (s, 3H), 6.88 (s, 211). 7.05 (d, 2H), 7.20 (d, 2H). 



it & m 6 o m m 
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it & ft 5 (0. 19g) & V ***r y (1. 5ml) IZMM L tz . * 7 x V - )V (0. 575g)fc 

±t/h yxf ^rsy(o.70ii)*»jiiL, * l r r je *i i§r ft * i6u# in m n l *s . 

M &® £ MM L , /Jc (30ml ) (c S JH L . f Lty?nn^^y(5x25il)tat# 

* HCl^igJg-CpH 1 IBS L . f Ltllxf ;M5 X30ml)tfta L/t 
. #SCL. *i*MgS0 4 « L s fP g L , f LtllLTlUtH (0.176g 

NMR(CDC1 3 ) 5 2.15 (bs, 3H), 2.28 (bs. 611), 3.13 (d, 2H) 3.40 (bs. 2H). 3.60 (bs. 3H). 
6.68 (bs, 2H). 6.85 (bs. 2H), 7.00 (bs. 2H). 

it # ft 7 cd m m 

it&<M 6 (0.087s) £ . X 9 J — /Ml. 4ml) J: V* (0.30ml )>fr«9#mfc >J ? 
A 1 (0.025g)«»«^50BSHI* L < «# L T«S L fc . * * <0 

#l*j&t3#051te:S:*4T«IBL, * (10ml ) £ Jn L , LTtKI^ y?on^ 
* y (3 x 10ml)T*5fe?t L fz . ?K Jll £ it hci £ ffl t"> T pH l tllU * L T # Bt x 
f - ;K 7 X 20mL ) T » ft L tz . IIIJ-SCL. * * MgS0 4 f tt tt L . r & L . 
f LTIIU. ft ft 7 (0 . 063g) £ f§ fc . i^&JJlT<0*3effifcJ: l 3ilBUfc 

iHNMR (d 6 DMSO) 8 2.170 

JifV 2.175 (2s. 3H), 2.30 (s, 611), 3.20 (d, 211), 3.50 (s. 2H). 6.80 (s, 211), 7.00 (d. 2H), 
7.20 (d, 2H). 

x m m i . 2 

RT3* X ft * - b M JB T -f n ^ (RT3A) « £ffl|g&# (it ft 8 ) 05 j£ ( H 2 
£ # SE <7) ) 

f *7xy-^tsJ:tf f yifA'TS y£ffl^&ft^ft3?)iM^-/ML;#>£>eo 
ft ft 8 co |l| H 

ft ft 3 (0. 122g) Sr S^*^^- ^ (1.5ml) £ jgjg L . f l,T f *7 i y -/K0.55 
g)<0 i? it*-* y (1. 5al) jff «#P h M L fz . & ^ T , b 'J x f ;|/ 7 S 
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y (0 . 70ml ) $■ §s Jd L , f 1 1 II J SlT24a$^aff t ^ , RJ6«£-«£#iKci 
-It^L, # ( 50ml ) * n L , ***HCl**i8ETpH7fc:iI»L, SV^tltOi 
at^^nn^^y{5 x50il)Tilt#Lfc. ?J< JB £ 1 M HCl* *§?j$ TpH 1 CSft 
-ft L . * Uiiif/K2 x 75ml)-C»ai L . *Hi-«tU *LT*(5 

■i)Tife#L, **Mgso 4 * ffl ^ x itm l , r*L, ai*L/£. ^y#uog)£ffl 

HT^^/-A-y?nD^^^ (8 : * it — 15:85^ i Jt ) tl tH LT»1L, 

it ft 8 (o. ossg) s ft . ifL*jaT^*3effit:± o «s l . 

HI NMR <d 6 DMSO) 6 2.10 (bs. 311), 2.28 (bs, 6H). 3.2 (d. 2H). 3.30 fd. 3 H), 6.85 (s. 2H). 

ha#tt»T*n^(RT3A)<9:frW9S#<fc^fln2)<Z>-£jS ( H 3 

* # SB <0 <T i: ) 

yXyy;Mf;«x*V - b (•ft ft 9 ) <?) if K 

7km it1- h V V M. (££M + CD 60% #$:#:) (0.16g) > (2 X 10ml) X 

f*yM-Tftfcil4Iftt. f£KTHF(5ml) * Jn L , * L T S L 
fc«ia«E*0 , C±TJfraiLfc. ^^^i^**X7T'f b (1.048g)cDf£*£THF(5ml) 

ft Sr fln L , * L t i«n l?rl!fl i t L ^ . 30# , 3 ^ it * * ;K0. 32m 
1 ) * * in L , *UTRJEfi#»£2l&IH«fl s Lfc. R*5a-&»&aiBL, P ffi x 

■f- IV (75ml) tliSff eaWig-fC T V t - A 7jc ft (50ml) £ J; t/ * (10ml)T 
9i»Lti. **«**f*MgS0 4 f t . r^L, ML. fc^T^ U # (10g>* 
lUtllxf/l/^Jfty(l:l ^*it)T*?^tii-r^75 'y^^.^nvb^'5-7 
^-l:J;-)T»Ib. ^< y S J jv * i->i>* x * * - b (9) (o. 750g) £ ff/s . ; a 

'H NMR (CDClj) 5 1.48 <d, 3H), 5.00 (m, 4H), 7.40 (s, lOH). 

'Cyy/Mf/i'jyl ( it & ft 10 ) oil 

yXyy;Mf - b (9) (0. 277g) £ ^ :* * ->f >- ( lm 1 ) i> J; t/ * (0 . 5m 1 
>fc*»Lfc. 2M LiOH*j§M (lml) £ M L . * t T il ft * 48B# IB ft L < M # 
. * (25ml) £ ffijll L . *I*lIxf ^(25il)?ft» l,fc . * JB £ il H CI £ ffl 
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PH 1 tclttt-ft L , ffi8lf/K2 X 35ml)Trt £fJ L ft: «, *«JI£-M^L. *S 
7KMgS0 4 T&m L , y 3 L , f UliLT, ^ >" x )V * ^ )V U V M ( 10) (0 . 183g 
) £ ft ft . iixfciaT^M&fci: 9 58 IS L ft . 

IH NMR (CDC1 3 ) 5 1.53 (d, 31-1), 5.08 (d, 211), 7.40 (m, 511), 1 1.90 (s, IH). 

o y ;p ^ f - U yffi (10) (o. H8g) & ^-fbf- * — /Kimi) (cjfW L . 4 n# ia it 
W L ft: . R S % * f« « L T IS » £ ■£ . iS S JE T K 16B* R Jfc B L ft: . - ft * K 
M ~J 9 a n ^ * v (1ml ) & J; DMF (1 . 5ml ) }g M L ft . Si L 2r „ ^f^4- 
t Kn^f y7i-;l/7^f-b(4)(0. 083g) J; t>' b 'Jlf il/7S > (0. 170ml ) * 
^SnLfto 16B#HJf*. ISfniSft T > ^ - ^ A 7K?gM (30ml) 2: t . f Ltl^ 
***»xf^(2x50il)'ri[HLft. tMiUft^-SitL, it * MgS0 4 f « 
ML. PML. % LTilL/;. ^KtlcrW-Klii)Sm. UtlHf 
> (4:6 MJt)£»«fc LTI^TSI&ffV^ ft-&Jftll(0.068«)& 

# ft: . i^SJ^T^^aeffitiOilBLfc. 

HI NMR 

(CDCb) 6 1-67 (d, 311), 3.60 (s, 211), 3.73 (s. 3H), 5.15 (m, 211), 7.13 (d, 2H). 7.25 (d. 
2H), 7.40 (s, 5H). 

is o ~J x 7 t J h Sr 3 >7 ■ft; f- ;P Sr ffl t x f- ;ML; L . ^'Ky^'/P^^ 
;P * X * * - b (9) £ ft ft . ,1 ft £ * BHl: U ^ ^ A T Jn * # » L , y y Wt 10 £ f# 
ft . Uit =1- * - )V Z m ^ X & L , & H X' * J- )V 4-b FnJfy7i-;l/7tf 
- h (4) fc R iE § * T fcitm 11£ » ft o llfcSjH**^^ l» £ i: K J: 0 . S ft * 
(12) £f# ft . 

fl;-&Wll(0.060g> tiRif A'dOiDtjUPL, 10% ^ 5 ^' <7 A -*g tt jft (0 . 03 
g) £ & JD L ft . »-&ft****H*T\ 3 h# ig « ff t ft . & n t- . i *l * -fe 7 >f 

J«£M L ft . £ifcJ*»*iJ:tfriK£-*ifc:L, * U jlM LTft^l 12(0.0 
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38g) £ % fz . i <i & H T O # 3t j£ ± 9IBU. 

MI NMR (CDCIj) 5 1.48 
(vbs, 3H). 3.60 (bs. 2H), 3.68 (bs, 311). 7.15 (in. 411). 8.20 (vbs, 1H). 

mm mi. 4 

RT3*IC c9-£f£ (0 4 0m<r> Z t) 

4-hHDifj/7i-*7*h7Sl ! ( -ft *!a 1 3 ) tOlfflM 

^ f- /W4-h F o >- 7 x - )V T -fe T - F (4) (0.83g) 5-1117^^-7^^7- 

— y dz xttfz o i <a m m. & m. ?s t- 72m m . - <nma + 3.-7 ^-cmnttz . r je 

*I ^ £ ?! ffi b . f LT^7-i^nn*)U(2:8 ^*Jt, 75«1) fcB* » I, 
>fc . IS B H B ft li jS d & A» o tz CD T , *a**<0*«*t^*t!Sr44'C»»L. * 
Lt^^ty^^JlLT ML/i. Otitf^aL, 4-t Fn^fy7i-Jk7-fe 

hTSH (13)(0.524g)WlSA*»fc . £ fl £ £1 T CD # ffi t J: 0 IKS L fc . 

MI NMR (d 6 DMSO + CFjCO^D) 5 3.23 (s. 211). 6.C53 (d. 2H). 7.00 (d. 2H). 

ft^l5^HS 

^f;lxxf/MJ7yt-7^«f| l ;iia^ 7 S F 13 £ IB S t tz . ^ 

^ f- d' 8? £ it & * — tv & m ^ x *g tt -ft t , autri f 13 1 k js £ , Am 

* f - ;u B£ 8 (0. log) £ & ft f - * - ;Klii ) jft » L . * LT4^^fiff Lit. 
Efca^ft £i§8t USi L , * L T ffi « EE T fc 161* IS B Hfc . ft rt. * 5/ f- 
;|/7-fef ;|/?oiJ F % S J 7 X3 u * > (lml He SIU f U4-t Fn 
Jfy7 £ -;l/7-feh7S F (13) (0.076g)& ll/F 'Jlfll-7; V (0 . 077mL) CO £ 
*DMF(l«l)»i«fc:«JH t fc . RI6«-&!ft£90#EHf fPL, iJCV^-caUB L . SSSx 

oobukbs m t . z lt mmmwi*mi- h v v (25«d*s ± # # (5 

iDTitsLfc. fl- n * *■ *s # Mgso 4 -c k « l , itiaLt. imf 

A- * t LTMv^l.*Ky 'J* tic (1mm) Ci-jtffiL, ft ifij 15 (0 . 055g) £ 
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IH NMR (d 6 

DMSO + CF3CO2D) 5 2.13 {s, 311). 2.23 (s, 611), 3.35 (s, 2H), 3.83 (s. 3H), 6.80 (s. 2H), 
6.93 (d, 111), 7.23 (d. 211). 

^ 7° -r > #: 

RT3A7f V ( 4-(# >- * ^ )V ) 7 x - >V-{2, 4, 6- b U ^ f - 7 x - )V ) - 

^ if- ;V * x * * - h Hfc -ir ft 7 , 0 1)) £ „ ;n 7° -r V ± jS ffi i] >v ^ >■ >V m t 
t fcoT , 7>-JtJtT;P7''S y (BSA)fe it;jf-*-;nJ 7 h^tv-T-y (klh) 
fc fc £ -^r £ -tf . 

5. 4mg(7) RT3 £r 37°C "C" U ✓'lliitSfS L , & ^ X 6m S CO EDC ( l-Xf-^-3-<3 
?yy^F (S-NHS) t , ^tL^tLl:2:2CD ^ ;V jtX'M^ L . lOmgfiD BSA£ 

i»L, LtSv^t'ATf > tiin Lt , ^ r f- >- o bsak *t -? & ^ >v Jt \± . b 

SAO £ 64, 000 fc L T . 100 : If & o £ 0 & ft £ M & T 3 B# |B ft f ¥ L , & 

^ T 4 °C T' 2 0 IH fc 0 , l JyIlfffttI4l7MPB5)(:*}LT2@ l Iff 

R13-KLH*S-^#; £ s KLH£ 8$ JD ~f & fij IZ J\ 7 f > , EDC s S-NHSil ft CO pH £ NaOH 
tfflV^T6.0tW«Lfci4:*|(ii&, RT3-BSA t |hJ fit CO Jj }£ X IS H t . ^7fy 
CO ? y s<i ? miZft-t & itli , BSACOftTM. £ 64 , 000 i; Lt , 100: IT & -? . K JOB 
il ft 2: 2^HlST"lffL-> iJcv^"C4X;T2HIBfc*>fcO. PBSfc M L tiff 

i«f«. * > ^ ? a co m & £ . bsa^ 9 v n ? m m t l x m ^ h s ? n - 1* ^ >- 

3 — >lt(micro-bicinchonic acid)T'y-fe^ftCj;o"Ciffl£L7t(Pierce % Rockfor 
d, Illinois). 

ggitw 3 

BALB/ciitlx 77 -X ( 14jSI^ ) , 3£ ^ 7 n -f V Y T is ^ V V 4» fL -ft L 50 
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M g<7)RT3-KLH£ MErtait Ufc . V^XSr. 41 IS J: V 7il (C^S*7 n -( 
y 1 7 y a A' y f- t IL ft L t 10 ^ gf) RT3-KLHT' it 3D ft £ L /£ . V^X^ftf^^ 
ft»«30«fc»«L, ^LTJWMfcttOaiLT mRNAO ft ft g 2: Ltfiffl Lft. 
2 HI a <Z> & fif ft <Z> ft *SE JE £ £ ELISAtC i 0 ffl Jg L . RT3-BSAfc 4 fit Jill » «0 * 
fffliil:100,000T-J> o . 

mRNAiO US - mRNA£ „ ± IE CO J: 0 l,Z RT3-KLHT ft S L £ V> X £> ff £ 105 mg 
<7) ^ #K L 7t , mRNA£ N FastTrack mRNA#ii 3r >y h ( Invitrogen Corp, S 

an Diego, CA) £ ffl U T , S 3t # O IS H J? * fc ft o t fit M L tz . mRNAcO IR * fi . & 

[raRNA] = (A 2 6 0 ) (0. 04// g/ju 1)D ii"CD(4*3RffijR-C*4 

gJfeM_4 

7 r — is-r a X7°V 4 7 4 7y V-cr>mm?)?z#ye)ttmt5i:lflJW; 

&.TCO^m lZ & ^ T ffiffl £ tl 4 7° n F 3 /Wi , Sambrook£>. Molecular Clonin 
g: A Laboratory Manual, Cold Spring Harbor Laboratory Press ( 1989) \Z IE 
£ ittz . 

HO PI ffl ft , T ^ n - x y >k T co M RS P » ftf ft * ft eo ft W , 7 x J - ;L / 7 o n 
4 DNAOfftSK 2 X T Yig iffi & ± t/ 71/ - F £7) IS H , f h5tOU 

yfc iy'ryfy 'j y x f >y ? m Wt <n M m - 9 > 9 W co page „ y ysiift4 
a A & * o m » , r ^ # u » «f iz i 4 r 5 x 5 f dnao h m , r 5 x s f* dna« 

ft -tr i/ ? A ft H . 

■t^X cr>Wmii > New England Bi ol abs ( Bever 1 y , MA) «£ 0 ft M § > f L 

ilfeii Araersham ( Arl ington Heights, I L ) 16^7 L^ffiMLtffo/t. y*' 
7 X 5 /L ? (Bio 101 , La Jolla, CA) $> 4 ^ \$ ~? V v 7 5 — 7 V -y 7° £ fz it V 
y 7 ?PCR7"l/ 7 7 (Promega, Madison, WI) 2rfjgffl"#"-2>DNA<7)ffSHi, K it # c?5 

3>t'f > F-fe/P-tfOliKfcit^^Wte^ti, Bio-Rad (Hercules, CA) OlP^ 
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kJlTte, McCafferty£> , 1992, # ft W092/01047-f- tC IE t£ $ #1 & : 
7r-y«ii, 7T-y'SFSf, -^ffli'DNA, jg tt * M F vjff flc CO % if , M 
y - y i. t/ELISACO^JlR , PCRfc £ BstNlJB -ft ti & # « tt <0 flr , 

DNA(i: , 3 y h"f y h ^-TGlfflSa ( Ifif I : K12d ( 1 ac-pro) , sup E , thi , hsd 
D5/F'traD36, pro A + B+, Lac Iq, lac ZdM15) £ tz (4 HB2 1 5 1 M IS ( it ^ S : Kl 
2d(lac-pro), thi/F' pro A + B+, Lac IqZ dM15) tf <C ® W K L 7t . 

•7^XPCE7 5>f 7-, — pCANTAB 3±5 i V P C ANT AB 5, =3r £> !>' K iff Ml 3iff 

ffcj± , Pharmacia ( Pi scataway, N J ) j&> A ^ «]" ffi T" & & ( * ft ^ il # ? n ^ # 
^■27-9400-01, 27-9401-01, 27-9402-01) „ 

m m m 4 . i 

r IS ffi it A « T 7 * ^ -r ? n v h ^ 5 7 < - # Jl j ( I MAC ) £ffl^&»Ti8tt# 
igFv ( scFv) ffi*«ffia&/«R^*K£M(C-r4^?*-<0fiS 

tt H fi fit * « x ? U - - > ^ iz *5 u T , 7 r - V 5 H^^^-3&»<iifflWC»S 

^7r-y*S ^^^^-pHEN. pCANTABt ffl ^ /C ( McCafferty£> , (1992)^ 
ft tti SlfflWO 92/01047-f- , Hoogenboom H. R. 4> , Nacl. AcidR es. 19 , (1991) : 413 
3-4137, Pharmacia!* 9 n ^#-^ 27-9401-01 ) : 

i) a*«c*st 6o«txt yyas^n - t«tsa?ijjiAL^ , 

i i ) a*^)C5tt*|Ciyc^^^7fFt3-rtiiM*, SCF v<0 « Jg £ CO ft 
JtS /M CO flt K <0 ft t= # A *f . £ *L 6 <0 SE 4"fc £ ffi A & tf i t t i "3 , *B * T f£ 3£g 

l tz St w it m m a x v m m -t h tz ft co tz m m -e a m & # jh * m fs t £ . 

*l £> ii , NotI«tffifcj«-&tt<95'3g{B & * L , **l»9> X. pHEN, pCANTABctJ CO i CO 
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Ilis-6 1/2 

aln ala his his his his his his amb 
5'G GCC GCA CAT CAT CAT CAC CAT CAC TA 3* 
3' CGT GTA GTA GTA GTG GTA GTG ATC CCG 5' 

His-6 3/4 

ala ala his his his his his his giy 
5'G GCC GCA CAT CAT CAT CAC CAT CAC GG 3' 
3' CGT GTA GTA GTA GTG GTA GTG CCC CGG 5' 

<amb= 7y/y- JkV) 

His-6 3/4*. pHENICO Pstl/Not Iff fifc (C ^ n — y {£ L ft . ClacksonA>. Nature 
352(1991) :624-628ttBSt^lSa*Itt*^f t/n V (oxazalon) & ^ u - y 
t> =5r h pHEN-0X16tC ? o - y it L ft: . £ <0 fil * ft tt . 9E10SE * 9 * ffl ^ T IB 3 
tin £ [aOXK*-his-6-myc^ -7 y ^ n F y-ffif 3 ^ S 1ft & 4 t 

£ ( 9E10K* 9 * £ *BJfi«cl±ATCC, Rockville, MD*» 6 A # "T ffi T * £ . M 

YC1-9E10. 22; H^-T h CRL1729 ) . £ <7) ff ft =Sr « 31 ftl Sr pOXI 6h i s-11 b V . f U 

S5 tit, 

JIj (IMAC) mmJJ3i$: USSLft . $ & & -6 flIIRtt & His-6 1/2* ? o - y scFv4 
CffAt^^^CJ; Di^iL, i ft ii pCANT AB3 1 ? n - v -fit L ft U V 7 - A ( ly 
sozome) tt^Dl.3 scFvffi flc A* 6 5: S e <I <7) « m ftl ti . fil D 1 . 3 BE UL if * ffl V* T 8t 
ffi S fL» 4 ( D1.36t#:-his-6-r y A - n F y -it ^ 3 ) 

ggFvfc LTfiO^aS^ftftt^^ru >y 1f-fl£HB2151fc* A L ft o 

±HB215HC ^ T 30°C 7 £> o ft 0 B W<^)7 S P £ft S E. coli$ffljJ&£. 2% 
^^3-^, 100// g/ml^ Tyb 5 yijyJSJL5t2 X TYigftS ttO.7-1.0 0. D. 
/ml± Tit JfiS-frft o 50 ml Falcon^ - 7 4* T3500 rpmTlO^O^ 

fitSt^St L . 2 x TY/100^ g/mlT > t° y 'i > / 1 mM IPTG* till L . -t L 
T 3 ff#P H ltMM $ iirft 0 *§*$gj£ . 50 ml Falcon?- a - ^ * 7 3500 rprnT" 1 5* H 4 
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°C <7) i& JK T" 3S 'l> # 81 t , f UlilW^IflA ( PBS/1 M NaCl/lmM EDTA ) (fi 
K B M m L T * _t C 1 5£C ^ « < . If ^ 7 >V £ 13 2 EI £ 'l> # ffi. L , ^ U 7* 5 X 
A#*-^^*^-S±vfSrfliSL. ^ L"C MgC 1 2 £ l~2«Mfc:S&JiiLfc. 

400/x ltfO . Ill ATf ftf ffift L T i3 ^fcNi-NTAT — A : Ifllffll 
: 1 X 5 U - ( Qiagen, Chatsworth, CA ) £ ^ U 7° 7 X A |fl jg !$j JP L . L 
T lO^ESK 7° 7 -y h 7 * — A ( invert i ng platform) ± T ffi ?S TM ^^f 
Mt. * v>f 7 a®^^ii«T"10-15f^^ffii$T-3i^^K L , * L T ^ 

lx-y f- £ l«lc9««J8EAK3»iSLfc. ;«7°n-fex^§ £>te2EII*9iKLTA» 
£>250 raM£0 5 /V-;l/^ ft li 100 ju 1 <50 PBS J^MSMAO^fil^tH 
il L tz . 10# . ±S2rIlL, L-T^I^ >y b £ J3'J <0 1 00 w 1 <£> |il tifltl 
tt ffi L T 7° - L . 

SS H £ 0 6 tfi liZ . A , B. C . D. Eti iVFtEPS#Lit^-y|:^ 

^Tit. I 6 1/ - > A ti , 3 Wi^iii^'JT^XAtf CscFv^SICf f 
tSi^it. scFvte - B# « ^ y ^ A < - a y f£ <?) » 

±»^tc0^affi$^Lfc (f-^il^Sf ) . 7'5X'AA^«a*«*i(i 

JSftWtiilB-f-ifcv^irsHttfcW-f-i. 1^ - v b is J: tf c(i „ Kf 
r- # . ± IB <7) ± 3 fc Ni-NTA V b U ^ X ^ ^ ij 75 XAitfiiH > ^ ^ 'C- h 

l ( u — y mmco z\ t ) , ltis ni/c scfv£ it a /250 mM-f 5 y y 
- ^ -c ' ffi L fc & fc , Sft^WfclS-^iJiVlilJRSiiiitfc^^. Iz-yDfcJ; 
V Eti . iff ffi £ PBS/250 niM S ^ V - )V ( NaCl <7) Wk Jd Sr L ) * T H tfe L W S £ £ 

VFIi, 7 a - >-scFv4his-6#* Kt^rffi'C|lIJR3*l»«ffl:#75^^>'b*«* 
CO 7 7 U--^^'^^S ; 5raSW-9->'7Vk^|5lB#«llS£S^^^-g> . 
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Igf I IICO * * CO Notl? o — — y fiLfr BamHlgP & t 4 DN A £r fit 

Lfco - iX £ ffl ^ T PCANTAB 3*3 ± tfpCANT AB5 ft (O ^ Iffi & Notl/BamH Iff {4 * B & 
U, ^-PCANTAB 3 his-633 ± VpCANTABS his-6£f#^ 0 Ztlltmyc? ? is 

J:t^his-6^^t*ffc=5r#*St3Bffi : S*4 (07) . 

11M4.2 

ffifflLfct^T^7°7>f V - 0) IB £ ja T t * : 



VKA BACK 5' GAT GTT TTG ATG ACC CA A ACT CCA 3' 
VKD BACK 5" GAT ATT GTG ATA ACC CAG GAT GAA 3' 
VKC BACK 5' G AC AIT GTG CTA/G ACC CAG TCT CCA 3' 
VKD BACK 5' GAC ATC CAG ATG ACN CAG TCT CCA 3' 
VKE BACK 5' CAA ,\TT GIT CTC ACC CAG TCT CCA T 
VKF BACK 5' GAA AAT GTG CTC ACC CAG TCT CCA 3* 

MJK 1F0NX 5' CCG TIT GAT TTC CAG CTT GGT GCC 3' 

MJK2F0NX 5* CCG TIT TAT TTC CAG CTT GGT CCC 3' 

MJK4F0NX 5' CCG TTT TAT TTC CAA CITTGT CCC 3' 

MJK5F0NX 5' CCG TTT CAG CTC CAG CTT GGT CCC 3' 



VH1FOR-2 5' TGA GGA GAC GGT GAC CGT GGT CCC TTG GCC CC 3* 
VH1BACK 5' AGG TSM ARC TGC AGS AGTCWGG3' 

VKAL1NKF0R 

VKBUNKFOR G ^ AA ° ATC CGA TCC GCC ACC GCC A ^ A GCC 

vIcLINKFOR 0 ^ AAT ATC CGATCCGCCAC COCCAGAGCC 

wSti?^£ rG GGT T/CAG CAC AAT CTCCGATCCGCCACCCCCAGACCC 
VK.DL1NKFOR 

SSS.^FjLST 0 XGT CAT CTG GAT OTC CGATCCGCCACCCCCAGACCC 
VK.ELINKFOR 

VKPLIM&OR 0 AAC AAT TT ° CGATCCGCCACCCCCAGACCC 

TGG AGA CTG GGT GAG CAC ATT TTC CGA TCC GCC ACC GCC AGA GCC 

LINK BACK 5' GGG ACC ACG GTC ACC GTCTCC TCA 3' 
V C 'L-*/L-- -7*7+?- 0*H through p rimes-) 

\\?5££l°J'£ A J GAC GAC AGT GCA CAG GTS MAR CTG CAG SAG TCW GG 3' 
J^'NOT 0 5 GAG TCA TTC TGC GCC CGC CCG TTT GAT TTC CAG CTT GGT GCC 3' 
{££2™ 5 GAG TCA TTC TGC GGC CGC CCG TTT TAT TTC CAG CTT GGT CCC 3 
JK4NOT10 5- GAG TCA TTC TGC GGC CGC CCG TTTTATTTC CAA CTTTGT CCC T 
JK5NOT10 5'GAG TCA TTC TGC GGC CGC CCG TTT CAG CTC CAG CTT x3r CCC 

PCR Wl '-->?" '7' '7+7- 

KSJ28 5' GTC ATT GTC GGC GCA ACT ATC GGT ATC 3' 
FDTSEQ 1 S'GTC GTC TTT CCA GAC GTT AGT 3' 
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W K raRN A(i „ RT3-KLHT&S L 7"c V> X (3litW3£#iHtf>£i:) £ * CO i CO 
£ ffl 1^ , ^LTT5-{'7-tLT5>fA\Jf'!f7- (Pharmacia, Piscataway 
, N.J.) £fflV>T, cDNA£ HS L . PCRRJK^frii:, * Jf ft £ McCaf f erty £> , 
«ff ttHW092/01047£K»coM 0 X' A 0 . » Jt * # CD * fr fc *i£ -5 T Taqtf U * 7 
- -tf * ffl ^ £ . 

1 iKfiHSSft ( VH) £ % 7° 7 -4" "7 - VHlFOR-2*5 ± Z/VH1BACK£ ffl V* T f£ S L 

0 1 &igif PCRSft ( VL) * _ IV m. CD 4 CD MJKFONXT 5 A V - t 5 O CD VKB A 
CK75 V- ( VKABACK N VKCBACK , VKDBACK „ VKEBACK. VKFBACK) CD 1 O i; £ ffl 
V>T. 5-?05fflH!0>RiB"Cfl£«l,fc. VLfc |JB f S PCR^ft (± . 94*C1#I§» 55°C 

1 ft m , *3 1 £>' 72°C 2 * Pel CO 25-9" ? ;k , tl fc M < 10ft ffi| CD 72°C X' CD -f V ^ A 

^ - 3 y f *> o . vh toutli« AO'U^M-f-y 3 yfiSt Lt55x;t 
Si * < 60°C £■ JS ^ fc . iiili, «t 0 m jff 5r IS * ** # & a h tz *b T fo h . 

F J, f pscFvNQII ( McCafferty, J . h , W092/ 

01047 ) £ 7° 7 -Y V - LINKBACK t fc t ffl ^ X . ^ ft -f 2l 7° 5 -T V - VKAL I NKF0R 
. VKCL I NKF0R , VKDL1 NKF0R . VKEL I NKF0R . VKFLI NKF0RC0 F*J CO 1 o Sr # * t" & 5 O 
CO fl M co K J£ T IS K t . 

'j 5 -9 co {I M'J cd m is s je r s tu: a is l tz . a is 

? (mock) j PCRSJKt*>Tflo fc . MISSr , l^lOngCO tl frtlCD 7 =y ? y hi>'# 
Stl, 25^1^4* ItZ is ^T2-3fflt (in duplicate) H Sfe L ^ . ^ CO 34 IS ii . 9 
4°C 1 ft m , 60'C 2 # Tel s * L T 72"C 2 ^ ffl CO 25co jft * ^ >f ^ /l^ , ^ il C S < 10 
4> PbI co 72°C X" CO y 3f jl ^ - 3 y&ilLT^f-oJ^o 25// 1 co T -fe y 7" U K JE ft 

* y )v iz m m t . -e t x m m co m , 7t>y;ntift^ ^ ^ ± r b -to a 
^ l ( - 9 \± ^ s -r > . 

?u- — y?'cr>tztsb<7>®m*, 7 n - - y * * At § 75 -f ?- ( VH1B 

ACKAPAlOfe j: X/ JK1N0T10. JK2N0T10. JK4N0T10, JK5N0T10CO M ft ) 2r ffl V> X , 
2<^PCR^JSfc*3 V^T Uft: . aiSSiE^^co^i^SftSr^yTL^-b ( 50x< 
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ltf5PCRRJ6«frfc: 1 V 1 ) k L?I^!t, PCRgfeftJi , 94°C 1 #|S % 55°C 1 ft Pel . & 
<£ tf 72°C 2 ft m CO W ? ;W , <?- ft IZ M < 10# B CD 72°C y^A^.-i-3 > 

2}£PCR«ft 2: , ApaLl/Notlf if L . ^/P-ftKL. pCANTAB3his-6COApaLl 

is i VNotiana ? n - >- ft L . f Ltii/; hna^tf ^MGiglfcjgf 

? ^ - lz o ^ T ii 1 x 10 s ~ 10 7 /// sT & -a ) „ 1. 2x 10 s 9 n - >" CD 5 A 7* =7 'J 
-JfIL, * LT 18/20CO? n-y^ff Aft - t £r JL ft Lfc. PCRfc: =fc 

* * W H i BstNlJH ft *2 , -ft^'^TH&SClt^Tr-* 
H £fe J 4 ■ 3 

RT3-BSAt*f-T 5 "7 *? X taRT3 9 A 7=) D —9)Jty—yy 

y — y y # Jl Ji N $f fit Marks , J.D.£> N Biotechnology 10(1992) : 779-7 

83 1 ib at <o a o tr & o . rt3^ r f V ( ft ft 7 , HI) * , H Jfc 0| 2 lZ fE « 

CO i o l£ BSAtfe-B- § . Nunc ( Kamstrup , Denmark ) & ffi «S # jl - 7 £ s 1 

mlCD20mg/mlcORT3-BSAT- 3 - b L . f 2 B# Pal 37°C T 4 ml PBS/ 2 

% 5 ;k ? ^ -7 ^ - T ± 3 & T 7' n -y ? L . 0 . 8— 1 . 0ml CO « g£ 7 r - S J ( 10— 50ml 
CD m m ± f» t£ ^ tiff ) * IS C ffl v-i fc . f-jL-T'SKK^-tf-ftj^ofc. 7 r-y^) 
IS o- io J; V St # 2: s MOPSjg ffi ft £ M A & * (MBS, ;ft{±50mM MOPS pH 7.4, 150 
mM NaClf fo h ) ffl H T fx -o . 

£ . MBS/0 . 1 % Tween 20T"10H] , f U MBST'IOHI fi 1 -3 . n L t 7 7 - 
V s §r . 800ml t7) lOOmM h 'Jlf y^ffl^tiUJt. 400ml CO 1 M Tris pH7. 4 
t^filL, * LTfBRttteJSJB-fSTGl-trWIfc ( T 7 r - ^ W tt TGlffl ) tZjftft 
*a}a-C»»S*fcilDJBS. 2%-?)V3-X/\ OOmg/ml 7 y t y 'J y ^ 
L tz A # * (22 X 22cm) TY7° U-hlZTU-hLfz. If «7 b 7 7 

- L , Lt^y-y/f )IB , Il7r-y^fflv^2[ll@Jg'9ILit. 
A-y-y/7ntx^i»)iL, ii e 7 r — * jK U ^ n - -f- )V ELISA ffl ^ 
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T&WEift&^y — > 7i 51 LTtifln Lft ^ 7 ~f- )V j?% hKtz ( ^ § -f ) . pank pa 
N2 , J: V PAN3f* CJ»aiLfc7r-y<7)Rli, ^ 301 § ft h i. o lz % ti ^ iz co m Wi 
TMtoLti (*tt?K. 0.12, 50, H X t/2200x 10 6 CO Ife 7 r - S J ) . 

PANlfc J: yfPAN2*»fe CO *g ft 7 r - ^ * . HB2151fflSa ( «T igftSCFvSr *4t4 ^ 
tTV-yt-ft) t * A L ft: . I«i7)3n--^ , 2%^%1-a-x^ffi^LftlO 
Omg/ml Tyey'jyJItJ TYtglfi ( TY/G/A) £ 3f & 96 ^i/^V - Itl 

0 ft L , 4 ~~ 16B$ TbI W L ft (Xb 7 ?71/-M o i ft *3 CO i§ M £ ffl ^ T . 
TY/Afc J: l£ 0 . 1% ^ ;P rj — x £ * & SI 2 <50 96^ x T 1^ - i 
CO T U - b §■ , 30°C (C T 2 — 4 S# ffl L ft: f& . I PTG §■ luMiti 

ani-SifcfciORSL. -5-LT-SfeiBJaS-frft:. SB. Jg * ± » * , ^»2mg 
/mlC0RT3-BSA-C' 3-M. * L T 2 % 5 )V 9 rt V ¥ - X" 7' n -y ? L ft ELISAT U- 
- h £ Ss 3D t ft . Si & 2: 1 x MBS/ 2 % 5 /l^ ? ^ *? ¥ — 4> T H ft L . * L T IS % 

, -7 ^7 X9E10K* £ ffl ^ , f tlCil^-V^f'IV^X-^/l^Jf y^'-t' (Sigm 
a, St. Louis, Missouri) £ ffl t"> T ^ ft L ft . myc ^ ^ ^ T f- H £ tfc ft "t - £ ft * 
fcffl V^ft 9E10£rtfrl± . ATC<% Rockville, Mary 1 and ( CRL1 729 . H- Z_ h ft ft £ & (4 
, MYC1-9E10.2T& *)*»fcA¥»Tffi'C&*. 

£ C0 3MH ^aLtiJIt LT RT3-BSA£ ffl ^ , * L X MBS|g»?« £ ffl U £ PANla&» 
^^IS-^^M^SX^ iJ--y^CJ: 0 s 3bAco 7 u - y t> Aicomtfe* n^L 
ft. N « CO ^ a= f , 115/184*3 R§'[4 £ „ PAN2*> |hJ L ft . ^n-yco^-flieS: 
> H m m 4 . 0 lz IS «c co ± 3 t^rfx^^co^a-y^fe PCR1M fg L ft - * £ DNAff A 
m CO BstNI M ft DC i ^tfLt. 

HTfcSt i 5 t 1 ^A'-r'Jo* 1 CBftt i . PAN1 a» 6 CO ^ ffi L 
ft 48C0 CO 17CO A' >f y r - (35%) 14. ^-^-yASrWLfto PAN2£> t> co 11 5co ft 
^•ft78cO*S^- 9 a - > (68%) , PCRvn" 9 — > A^ * L ft . ( <I ft h CO 1*1 CO 22 £ 

^->B(4, PANl^ ^ CO 48CO ft CO 2 9 a - > (4.1%) . i3 j; t>* PAN2 CO 1 15cO 
1*1 CO 24 ( 21% ) 5. ft § aft . PANl^ £> CO 48CO F*J CO 2 (4 . ^^-VCitL (4.1 
%) . — ^TPAN2*> h CO 115CO F*0 O 3 (2.6%) {4. <1 <?) ^ ¥ — V Z W L ft . ^° 9 ~ 
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>-D}3. PAN1£> £> tfD48? n — >- (7) ft <7) 3 (6.2%) , t> J; V PAN2^ £> £0 115*0 1*1 CD 
3 (2.6%) titSV^T5.ajS*L«:. t£oT, -?-tL^fL<75^;P--T*^W^14<7)Jt 
*(±, PANl^ 6 PAN2"C «t 5 T'fe & . * 1= RT3A. CO 0) M * fc: 



PCR 




A 


PAN1-3,4,6,8, 9,14,17,18,24,25.27 ,30,35,36,45,46,47. 
PAIM2-60,S2,63,64,55,66,67,70.72.74,77,78,79,a4,a5,86, i 
87.88.91,92.96.97. 


B 


PAN1 -12,20. 

PAN2-49 ,50,51,52,53,54,56,56,57,58.59,69,82,90,93,94, 
99.100,101,102,103,104,105,106. 


C 


PAN1-5.48 
PAN2-75,76,80. 


D 


PAN1 -10,26,43. 
PAN2-68,83,89. 


a 


PAN1-2.13. 


e 


PAN1-11.19. 


q 


PAN1-7.15. 


i [/MX 

if***) 


PAN1-23.38.44. 


j (/I*?* 


PAN1-31 ,40,42. 


E 


PAN2-71.73 


PAN1 


b-21 , (M-1 , f-1 , g-33, h-1 6, k-28, !-39, n-34, p-32, G-22. 


PAM2 -e^io 


F-61, H-81 , [-95. J-98. 



'j? a < t i> 1 5t7) m co 9 - > ( < & i m <?> & m n t ) a* * pani t,z a x jl as 

PANlfc# fttS ^ < COflfiCD;"? ? - y(± , PAN2t= *J T § ft 4 o 
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. § lz . P AN 1 (c is v> T H 5t § n. 5r -o tz ^ < O CO ^ - y PAN2 J| a 
. ifilt 5 A 7 =y U - tp t,z , * % hj # f, # in m L ft PCR^t ^ - y ^ A - 7° t i 

jg Sfe M 4 . 4 

v x RT3 7 r - V m ft 5 A y" y 0 — £>> t> MiRz? ttfz 9 n — y co IS ^ W 

PAN2^ ^#ilL^V»<0^t7)-7^XRT37T — ^'Ulftc^O — y (Si, HM4 

v^4j-w*tf-afc. ^ii-tftfcw, a t fc p *h \z ia a § ^ & ± 3 tc . rt3-bs 

A3 - i L ^ x ;K: Ss in & t« fc . fiiift^ Matt y i fclilft&S v^iiA 
^W^fcAfcMSftfc^n-yfcitf^fi^wffl^-ri pcr^ ? - y ( * 1 

. HffiM4.3S:#Hg<?D<rt;) (4 N 50(PCR B) „ 64(PCR A) s 68(PCR D) s 71 ( 
PCR E) . 80(PCR C) , 84 ( PCR A) s 95(PCR I) , 96(PCR A) , i. £X97 ( P 
CR A) X'fo i tz . IS L ?t fit* * 50mM EDT A , 0. 5M NaClT?g ffi L J2l *h ii . ^ ffc 

flaj 4 . ltcEKco imact n h 3 ;u £ ffl v> T „ # * co 9 n - y co 50m l *g * ft ip $> «T 
ffiscFvS: MFS t o # * co ? n - y fc h scFviiS £ , jg W & scFvii ft x ? y 

If* SDS;j? iJ7? 'Jf 7S scFv 9 y n 9 W £ 4 ^ g/mltC & 

TftS? L , & "C-RT3-BSA3 - Mt ELI SAT !✓ - b CO 11^ x ;K: tz -> X 1 : 2 1 
^ #1 # R L . ft Jz ELI SAi- CO 50% * # i h scFv<50 « Jg Sr . ffi S 3&» & SO 36 

MAPI'S ELI SAT ■/ -b >f * , # « 100// MiOl^TiO-ft-^ft t t 4> (CscFv ( ± IS CO 

i£tJ;-pti*£LfcIIt) t>f ^Jfa^-bti; fcfci OHitLfc :RT3 

^7f > ( -fK ft 7 , HI ) , RT3^ y r- y CO £ ffiU SB 4i- ( RT3A i; Df Jf ft s , -ft 
ft 8 , 0 2) , RT3ATf y CO^LIJSP^ ( RT3B fc Df if ix |> , -ft, ft 12, El 3 ) . 
*M ( -ft -n- ft 15, 0 4 ) COXX'r/t'^fil-TOBlT ( ester iolytic cleavage) £> CO 

ffl § #1 & Sft CO^cMfc i V*{PJgH^ (Product A ( ^ yf ;Hi (Mesi ty 1 ac et i 
c acid) , 0 4) *3 «£ t>' Product B ( a - ft 1 3 , 04) t Pf {f § ) . scFvJ , RT 
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3-BSAn - h ELISA^ * )V lZ m tU "T 4 M iZ » Slfct 1 ftlf i-Z't' T -4* > b b" 

4 ! 5 nm-t- CO M M 0 ffl * . 1 CO fg ( i ft U , §S flU t tz M -4" V b b* 9 - CO # # ft 
T T ffl S "^4 scFv fc *f L T 5. it 4 ELI SA if ^ Sr * ) fc ffi 4"fc L . £ CO 

SJi. 68fc i t>'71C0ffl?h £ P£ < £T CO 7 o - y #* , RT3-BSA^v CO * tl h CO $g K 
tJ ^ T iaffiRT3^ 7f >Ci 9 ffi * £ fx 4 £ t £ ^T*" , j3il§RT3(;r J; 4 PIW £ ^ $ 
& o ? n — V it . BS A ^ CO ^ ^ R jfc tt £ * 4 £ i J?) 1 ^ $ #X £ « 9 u - > 64 
> 84 . 96. 97, i 50{± i Jt . RT 3A J; 4 |g ffi W £ ^ L . fit Product A 
ti "9 fc o fc/h$*e*«IS#iaW*^^-. RT3B jfe jfc |i Product Bt'Mi L tz 7 

n - y co v> -f fx iz o vi T PI W 54 il fx 3r v> „ 

n a j 4 . 5 

V 7 x KRT3 scFv ( JJtJR 4 fcliajR ) <0lfi?iJ#;)g 

PANlfc «fc t/PAN2i*CO ? n- ycO^gP^ti , PCR W^-y^/V-T'C^SJ 
fx 4 j5p . £ CO ;k - 7° £0 ? n - >- # . H — T* & 4 j&» , 4 £ 14 M 3r 4 14 HJJ 51 -C =5r 
fr->tz. % £ X , Z ti t> co ? tp - y co §> < % & & L tz . R — fi it 

4 V IS M # , flfe <o ± ^ & >f * - V ^ /v- - T i*i f ffl v^ fx X v^ 4 * Sfc 56 4 it 
» iz a vi t , m co ± m =Sr 7" )V — T e> co ^ < o ^ <7) a W ? n - y 2- IE $\ m M 
L tz . 

- * « DNA£ . SiCS^fiSili^co^o-y^tilL, Ell «i 5£ & , Seq 
uenase^f 7 1 (USB, Cleveland OH) £ ffl V^ T H t . Genbank^fe 51 ^ S ^'J tZ 
ft -t 4 IS m T 5 >f ^ y b . tJ J: ^ n - y |SI V CO M m T 7 A * > V £ , r Mac Vec 
tor™ j (IBI, New Haven, Connecticut) JfflUtlttU. 5' t$ i. 

V s 3' * ffi O IE 14 . PCR 7° 9 -f V - i "9 3 - H *3 i V 3fi S S fl X V^ 4 CD T , <! 
ix A> * T 5 >f ^ y h co tz 46 t r m * j L . K*S5«I«!t*ttiV^T, 75>f7 

tout, * — T ft 4 35* . m * 7° 5 v - "C ft 4 CO X' » £(0 7° 

j: 9iA§^SEM^, #xf«#-&fc*JV^-C*'t. it « CO «> , H 
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k <n mm t => a v - mm & . #-*co?u-yco5':fcj;i/3'*3s-e^-f 0 

o - y co ffi JiJ £ . * ± JiJ £ 5Jc L , ^-L-Cffico^n — yto^t ;«IMt«lS 

^it. £ r co pcr ase» ** ^ -t ( r s y m £ £ t S ) It £ s swftsy^t 

Ij^TBIMU. A^-yA®II(:-?Ut. £ T co 34 i co £ -ft £ . IB m & £ 
y/l'fcts^THtfcWL, ^LT^iS<o?n-y£&^T£t&£-f[:£, ico^-ft; 

v ^ x rt3^- >f y ^ - m m aa ?n 

l9CSt±o(:, 8ocoS£r&!giS{4. ? - y a*> coi5cog&- s ? n - 
y iz m V-s h tlX V^S „ ? cr- ymR6i> J; t^mRStcMa-r £ &(3 . l^fiOt-f 1/^ b 
ZcXfUst^-F^iklZ]: 0. 41^MVS6f JiM^I, „ mR9. mR18fc =fc tX«H27(C 
ffl ix 5 m \i » SiOlOCOt-i Pyh^Iti mR6fc «t V mR8 t #1 & £ . ft 
•o T » <I;?x£>co5oco?n-yyy 4z M ^ ?'J i; |a[ — co ? y ^ ? « IE ?ij £ ft * £ 
. 7 n - >-mR9fc i VmR27(4 , 5 -f 7-tttI LtB- CO IE JU £ SIR £ L 

tia. i *i , * ft A* ; [sj - S ?ij co & 3t L tz m Si ft T £> £ i h £ ^ . 

? o - y mR3fc J: VmR25{4 . *BS#iTV^4**, £ fcSutPiS 75 4 
*ftILtV>4iMC*5V^'CH-t*4. mR3fc «fc If mR25# ft A - ~f 5 IS #| te . 2 
-5 CO ft -f I/yl^j??l^^f K -ft i3 ± „ FR3cB 1 t/'CDR3(C fcV^T 2o«r S 
y IS ^ -ft, £ £ t 2 o co £ -ft K J: *) - mR6fc i U mR8 i: M £■ h , (5 i: ^ K CO ^ -ft (i 
, ?n-yi4, 30, 36, 84. *S J: 96te J: 9 ft W § ft 4 «* + £ t . i ft 

is i i co & - r co k x co fm m m t *s ^ t , tj t a t* w 7 s y it se -ft 14 . 

FR3. CDR3. H X t/FRAlZ M £ h . 

mR6/8 i fc {4 mR9/25T- ^SfL53fi«IW ! Sr±JB3fiW^n->'36* ; faS3h.»S. i 
^ {4 . CDR2tCfc(tSS^^N^\coS-ft. is i T" 3 O CO H * S * ^ *j It £ 

ffttn, 4. 97. fcj:^14(+ft!jc04o) CiOSSixS^o-y^ttl. 
. HSt, H — £0 Hi? J& 6 CDR3t i3 (t S v*>t F^co^-ft ^ffffi L , ifiCi 
"9. mR3*3 J: t/mR25^* t S . ^ -ft CO H 3 % 3\ {4 , mR24*^tf#S 0 

^ - y C ( 9 O - y mR80 ) \Z m M "f & If II t * it . A^-yA^P-ytffl^ 
6 *l S ± 51 ^ JO IE W fc fc fc K ?ij $ T H 9 t . A-^-yccolilJ, ^ 9 
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— •yMzte iiTfV^nt <^4 fc "0 t |h| — o±3t^5!ffc:&#-$-4 , «fc 9 K« fcSE 

fte co PCRy>- ^ - >- £ ^ -f- ? o - >- i± , M&4£»m50E±J*cDgJ50£fi&ffl-?-4J: 
3tJ^. S fc ffi* & £ M fc 4 £ ft 6 <9 4^ ? n — y ^ BB ffi * H 10fc * 
t~ . A'^-yB { 50, 69 ) £ & H X , £ Jl ^ 50 * J ^ CD 2 -3 CO 5? ? V * f- F ^ It (4 

1 7S^jtJ4tl>„ ^ ? - >-D ( 10, 43, & J: t>*68, 4 V 83 ) & 

v> T , 45i^5(J*^co8-pcoir^^^-f-h'^'ft;{i, 5o«7S yif ft^4tl. 
o ^ ^ _ y i ( 95 ) v-> T , & h cr> 2 ~? cr, % 7 V * ^- Y . l o 

HI lii , ^ 9 - V A ( mR6, mR8t it 4 ) CO IS £ £ 50 fc *f "T 4 R *£ 4 ff ffi IE 50 
co m ffi Sr tt: "f . £ ft 4> tf> Pel £ (4 ^ < <7) |g M 0 s ft 1± "T 4 . A^-yDfe illicit 
T , * y J* 9 M Ml 50 CO £ ^ "9- . =Sr ■£ & £> , 5 ? ]✓ * f- H S 50 ti , ^ < CO H S t 
ttS* 1 ^?*^. & # CO 2 -3 CO ? IV - T (4 „ ffi<Ofc£>J:9t>£^ CDR2 £ * -T 4 

V>7 X RT3VS - -f y ^ - (50 il E 50 

PCRvl 9 - y At R £ -T 4 S M IS 50 co # fir (4 , fg if <c m -t 4 co t (sj « (c , * ft £ 

(012) . 4?i^^Jt*tt5770y Mi, uii^cofyr^tfc^tl^f 

* t 14 * ^ . *«s#ifc^n-yfc*sv^T, mi>i&m^^mmmn . y-zryiv- 

7VH-ii(;If§*>", £<3£5ijR*!li:li£»0>3iJia I #ft'$-4. £ h \z , ?n- 

y m X- 4 *) # < co r 5 y m $z it a* # ft -t 4 4 a t- * 4 . f»Lfcj:?t, g ^ (4 

A-^-yBiOii (013) §r , H £|> ± 51 ^ 50 1 M L T ffi 50 § ^ T , f Ltl 
tA"dft* i ^co^^co^'ft:^^-r« ro^^-7ti3fts«4o^t ^o-yi±, 
i-»l5?*6. fl! -o T , ^ ^ - > BE ?ij 5* ^ § ft tz 9 u - y {4 , n — « 
fii#:^«^co#StaT"*4j;3T"#)4„ ^^-^DfcJ; D*$ft4^n-y{4, 
itl^fcH- -CS>D, * tTCDR3<7)iE50Srl^V^T , 4o«7S / S*«*t>II 
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&±M?|J fc m% & ( HI 13) . 

. A-^-yc (80) ( 95 ) co M m i± . a'^ - y Bwii t 

W ffi -f S . ^ ? - > cti . 4-5»7i;8ii>'Ii4. >t ^ - y I (i . lofltn 

yi^^Sfciv'iotori/is^ci^is. n i* ^ <r 1 t , 9 - > 

mR95 |C & ft £ T S 7 K SE -ft tt , H J'f f At6 J: 5 tlJ . <T ft « 

If T V v -9" - ffi TGI # , 7r-i/»«BfcfflV^*i4*^. I<?)fiIt7Syi 

$■ m x -t h & , up # e fit w. co x ? y - - y y t,z m ^ & *l s # -9- ri/ -/ -9- - m HB21 

51 1 £ ^ T 14 . » it a H y t L T # ffl -r h i t ^ m £ fL s . 
- > A£ & ft & ? n - >- CD ^ fit tt 
3 2 14 , pcr;n° ? - y A* co 7 n - y % ffimikfc L tz t *>6»feiifc1»fB*IH 

S . £ CO ^ - r t £3 (7 4 # * CO m & -5 R iH SB ?'J * , 5 *?. ^ ai — avi i i T" ^ 

•T . Z co Jls - y° iz & If & x CD m% & MMMm % . y < ;P Ai ~ AxT* * -f" . 



(48) fffrf 10-507341 

mm 



£ 4K 


ai 


aii 


aiii J aiv 


av 


avi 


avii 


aviii 


Ai 














14,30,36, 
84,96 


Aii 






•3 












Aiii 












4 






Aiv 










24 








Av 




9 














Avi 


6,8 
















Avii 








64 










Aviii 














97 




Aix 




27 














Ax 






25 













7 U — >14. 30. 36 ( PAN1 ) , 84 , 96 ( PAN2) 12 N H — T ft >9 . * L X *3 * t < 

^tH-tH. ffi <o * li , ^tw^n^yas^l,. |h) — <o m m i)K 2 o co 

S=5r & MIS fc £ fc{Cffl^6*lfc20«0*-^3&*#fi^-4 ( mR9/mR27«ai i ±5 ± V'mR3 
± mR250 a i i i ) . i^Lfciit, «-»»^TU>^fc:4Jft*lf*tt, Si 

y i/z m ft & *§ (i , ;;ti±#4L4u. 

,1 ft. £> o pcRfc i V IE 5"J 5* jg H M Ji . v^x^^^J-tti^T^ PCR4J- W (c 
«fc 0 ¥'JttlT $ ft § £faMWk , tJ «fc t/IE^m^t J: 9 ¥'J Iff $ ft § J: 9 «/h (subtle le 
ve 1 ) K If -n hz tS ^ T , 0 Of ifi^lK#St l» ; t £ ^ 8 ~f £ . 

M MM 5.1 

m m. a it tc n -r § scfv# =t <n x ? <j - - > y 

1 . II «If 
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Jt ^ it « scFv 7 5 ^ .X y b h m & W t~ M jBE '14 <?> scFv* f (7)f 7-b7 hSiit 

a) Igft : EL I SAT >y -fe -Y t fc U t A 7f > Ci^ L t scFv7 5 / ^ y h £ , 
f5*8U3tt 2: ft £ * ? 'J - - >- ^ t -3 ^ T jHfK L >t „ 96^> x ^Mi 1 1 i titer GV 
riSTW- t- (Millipore) Sr. 0 . 05% Tween-20 £ * * f & PBST ^ M h *k - % 
LX Lfz . KmycfitftProtein A7 # □ - X C L /t s:Fv7 7 / > V t « 
JH 33 % ( m 12 # fH , Z ?> lzmMM6.1i>?0m<r) Z b ) £ , 96>>x^7 ot^-T 1 
U ~ b *P CD M * cr> *y * )U ^ ft ? fL"® L ?z » B.WiCO ±m i . 7 < )b $ ~ ? V - b 
£»LTO(R3U;:«k 0 i i L . HJgltscFv^ 7 / ^ > t J , PBS/Tween ( 5x 20 
0/i L) „ PBS ( 3 X 200 At L ) „ ±3 =fc t?25mM HEPES ( P H 7.0) s 140mM NaCU 0.01% 

NaN 3 ( 3 x 200 p. l ) {z X h 4 *Ct ff) iP ' Ji fc: J: 0 ^ x ;k 4> -c iSfe i* L fc . 

b) scFvfc it/SJt^-'f^^x^— >-g > : H 5E -ft t *5t ^ L ft Si * . 25mM He 
pes( P H7.0), 140mM NaCl, 0.01% NaN 3 tf <Z> jft 50 At M<7) £ H (1) W 200 .u L £ jijs JD 
L Jt o 31 & M < *<7 24B# US S a ( 3$ 22°C ) tO^y^fa^-ygycOi, X « J§ % 
(t-XTIiir^) 2- St 0 1^ S . UtliiSft^nvh^??^ ( hplc ) (c 

J; *) # W § 4 -C IK IS ( -20°C ) L . |5|-^96^x^Tk-b (tli LIB 

^^scFvSr -S-^rf £ ) £ . 10mM Tris, P H9. 0. 140mM NaCl , 0. 01% NaN 3 lZ X . 
4 

x 200/x L/^ x /I/ "Cfti* L 3t . iV\ 200/tL<7) ( <#■ 0 12 ± IE CD pH 9. Oifi fif ?R + <JD 
) 35— 50 /x MtDRT3Sjr ( ft, -g- ft 1 5 , 14 ) £ j3$ JP t 7t „ scFv7 7 x" ^ > b £ . 3 
l^lftlirftlfcfckt-^^^x^-r-L, * LtpH 7.0W*^kH*fc, SM?§ 

L T 2 £ 7t (i 3 o <?) R m & & VI ( 50// Leo # « £0 R JtE S ft ) <0 7° - % . HPLC 
* *f 1 3&» Jt . M^ft ( 1004 {2150// L) 2-. Eppendorfa^*Bt»t*J V^TM 
St L . HPL C X -r A ^ co r H a - X ^ » « L Sr it L tz . <k ^ X' ^ > ~T )V 
% . Vydac C-18^Wfflffiffl^ 7 A 2-fI^JtWaters HPLCy X f i t ft A L ft . jff 
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ffi ffi O m ft £ , 30 ft lZ h fz h , 0 . 1 % T FA* ffi 0 . 1 % 1FA T -fe N - h V )V M ffi. 

swrnu^mz m^x ftMLK . mm & , waters* ^ ? NynnajS'^^ASjHn 

T (ft*Wtl±, 2154 (±270nmtMS L T ) , ft % % & W t 4ft EtJ *J i £ ft L 

46ffl (?) A/f yg-^scFv7 J ? J< y h CD ^0 KB CD X ^ U — — >" 2*" $f £ s pH 7.0 
fciV9.0THitU. MUSttfcWifiLfc. HPLC^-WfeHftU, f LtSftWf 

HPLC^flr (i , pH 7. 0(3 *5 V> T , 3 o SO "9" V T tV L> & S 1 o CO 7° - ;P tJ J; t>' 2 o 
cOtyT/l/i^i?, 1 -p co 7° - ;k # , miWs3rai*J!J***-r«J:aT*«ii: 
^ f L t „ ph 9 . ot; ts ^ x , # & tfo r - ^ a* , .„ ? >/ ^ ^ y H «t 0 ± cd m m t° 

tz . fl! -o T , 157 aj <?3 X ? U - - y ^ # W (± , iaWt*IItt«scPv75/^>h 
CD Ife £ s pH 7. (He ii T 46£» 5 lZ s -f L X pH 9. Ofc i> V> T 46^ £> 9 IZ Rg 5£ L £ 
. pH 7.(HC & ft S 3 o CD f£«(i . pH 9.0fc*J(t430<0«1i!Bli: H — CDscFv? 5 
^ y h T 
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10-5 0 7341 



pH 7. OfccbtfpH 9. OdfcijS 



ph 7.0 









.18 


1,2,3 


- 


4,5,6 


- 


8,11,12 


- 


14,16,17 


- 


18,19,20 


0.52 


21,24,25 


- 


27,28,29 


- 


30,31,32 




33,34,35 




36,37,38 




39,40,41 




42,44,45 


0.455 


46,47,48 


0.476 


50,55,76 


0.559 


83,97 


0.571 
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10-5 0 7341 



ph 9.0 











1,2,3 


0.572 


4,5,5 




8,11,12 


0,674 


14,16,17 


0,581 


18,1 9 T 20 


0.79 


21 ,24,25 


0,522 


rj-r oo on 




on n ^9 




AA OC 


n /roe 


net 17 iq 




39,40,41 


0.492 


42,44,45 


0.470 


46,47,48 


0.471 


50,65,76 


0.511 


83,97 


0.407 



_L IE co [Hi § n # * co vS tt T - ;P * * co ffl « CO ? a - y 5r . jttJSEffittfcov^ 
H T -y -fe >f L fc . scF v(± . K MycT # n - X fc IS t >fc * £ f S> h CO T . 7° - )V 

tt77*-f ^gS^HT«*4l:^t, J»*tttTy-fc>f(i, 6-?c0;?n-y£|gl 
7E Lfc : 11 . 12. 18. 19. 30. ± V'83„ £ tl t> ii . HPLCfciS ^ T jS ft h° - ? £ 
^c?-y83«. P H 7.0fc *j V> T JfttT ft -5 A* . P H 9 . Ofc \^ T *£ tt T 
ii 3&» -5 tz . ? n - y l&H X If 7 n - y 19(4 . ph 7. Ois J; V9. oco W^r ts x 
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ffiffi-C3b-3^» ?n — V1U 12. & J:?/ 30(3. P H 9.0£felr*Ttf5»*SttT&->fc 

pH 7. 0:fc«ktf 9. OKfcttSfla* ©7r-W O- >©HPLCT >y *>T^^ 



ph 7.0 







18 ,19 


0.556 


8 3 


2.04 


9 7 




ph 9.0 






8 




11 


1.5 


12 


1.21 


18 


1.09 


19 




| 30 


0.96 


31 




32 





1 . M ^ « 14 CO 2 & X 9 U - - > ? 

sc Fv 7 5 y x y h * m n a e t~ o u t $ 1 1= m ^ & #> t . _l ib <o =sj sb * ? u 

lit. scFvcofifSJi . imac* £ iiUmc-y a x 4 y A t Of a - X ~CC0 T 7 4 — 
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r >y •»* -f u . w m x ? v - ~ > 7 1 m t mm m >> x a. & x v pHfi -c fi 1 

t. ft fc # , La>L8tfMi«*fc:«it3*i, *L'Tttflci±HJi'fl;S*tr»JKtt»t:ai 

;fl^«2»7 7-fe'f A> £> , 18fe =tC K '83t^'f"-S> 2 o CO scFv^ ^ CO ft* tK 85 14 4* 
jl ffi £ *i tz , 9 u - >- 18t± , PH9 . OT 85 14 T- & 5 pH7 . Of ^ 85 14 T' & & J: 0 f £> 
■3* — 77 ? a - > 83(4 , P H7. OX' 85 14 *C & S # pH9 . 0 £ {4 5 . OT" >F 85 14 T fo & i 
oT'fc^ K 77 CO 85 '14 (4 - IOxj M<7) St * £ 40 ju M<7) m M & i. V s 30 u M<7) J\ T f V t 

StT^Uft*^, A7fv(2)l:i Ofltlf ^£>eo2oco 
? a - y £■ iil T t IS WL CO J: 3 fc scFvco ± M m W CO *6 co ft M t LTIKLfc. £ 

g iFfe M 6 . 1 

!4«ttmRT37r — i^'K*^n — yiSfcit^'^n — >-83S*COscFv£0^:i«» 

^ U T 9 X A itHf^CO USS - "BTiWetJtRT3 scFv^fSJg^ £ E.coli HB2151?0 
— >" * s 2 % /l* 3 - X £3 J; IX 100 /x g/«17y t"y 'J V £ # tf 2 X YTfc i> H T — 

mmm £ o — mm mm z mm l x o. ico ta fsoD6oo-c5oomi<o 2 xncsii 

, L T iSitft £ l . 2- l . 8CO 0D600i -C28°C |CT3~5eSiIU. IPTG£ 1 m 
MC0 ft $1 it JK T is 1iW L , Ltll^f y^f i^-y 3 >" £ 25°C T 2 . 5H# H SHt £ 
. iif JIS £ 4000 X G T 10* ThT< v b it L „ f h56il(0^iJ75XA 
$j*ffff& (lOmMU ViSff & , 1 M NaCU 1 «M EDTA, pH7. 5) £ SS83 L . * 
± fc T 30# IBM > * a < - v a ^Lfctt, it ft? ft £ 6 . 000 x G T S 4> * HI L T ffl 
flB<o«Jifclils*Ufc. PMSF£»a$r*W»fc**«JS 5 ju g/il-caSin L . fit 

HS-fk&s r 7 ^ -t- 4 - ? n~? v ■? ? 7 4 - (imao 

Mg C 1 2 2- ^ U 1 mMco * ft jft Jg T* HU L » * t X M ft? ft & lOmM 

v ymmmwt , 1 m n & c 1 t m » l , l t t «f l 7c 1 m 1 co < v t* « s co n i 2 ^ 

^■t7 rn-X^5A (Probond Metal binding Resin, Invitrogen Corp., San D 
iego, CA. ) l,Z il L Jt . I'ii^lOiHiJ Vllffl, 1 M NaCl „ P H 

7.5Ti!fe^t, t T t J^scFv^ 50mM EDTA. 0.5M NaCl T ^ ft £ it . ^9 
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AfflFffift^iiliU, f LT7mM'jylIfI, 0.1 5M NaCl, pH8 . 0{C fc V* T Centr 
icon lOV-f ^nay-feV M/-^-(A»icon, Beverly, MA) £ & Jt # <Z> |ft # £ 
lotMLtlffLt ( Mol. Cell .Biol . 5 ( 1985 ) : 3610-3616 £ # ffi. CO Z\ i: 
) . scFvtfD V* < -Pj&»<9il»ttfc-P V>T i± » I MACj^ ffi % <0 it IB li 5 T *r o . 

Jftmyc^ 7f F77 4 — f" A — W M ~ scFv <7) C CO 13T 5 / K<?)^7f F 9 

9 ' i UM~t h 7 ? a — ;l^Ji#:9E10^ . Affinica Antibody Orientation Kit 

(Schleicher and Schul 1 , Keene, NH) ^ £?)lf f C i t f M L T 7 n f 

>f yAT^o-^(;^lig-&§^/;„ l ml <^ < .y h' & M. <r> % 5 A Sr o. 23M^ 'J y 
y . 0. 3M NaCl . pH2. 5T'^ t , f UTIOiM'J >RIffS, 0. 5M NaCK pH7 

. 5T f? X/ ¥ ffi ft L ti . ^ U 7° 9 X A jff W ft £ « M <?> 10mM U y g? M ft ft , pH7 . 
SRL, iJCV^T^^ASilSiS-frfc. *7AJ 10^s -y KSI«10bM'J V IS K * ft 
. 0. 5M NaClTSt^ L . L T $S L-JtscFvSrO. 23M^" 'J y V , pH2. 5. 0. 3M NAC1 
T » ffi 3 . ^<o*»o»«ftto^Ttt, # 5 A » ft ft £ 31 flf L , f Ltl 
IE co J: a K Centr icon 10 ? n 3 y -t y h l/-^-*ffiffl LtillL^, 
H life M 6 . 2 

» # ttffi S^ffl ? n v r- 9" 5 7 4 - J: S 7 r - i^fitflc it £ tt ? n - y I8fc «t V 

?n-y83E±l*£DScFv:7 =7 7' * V h<0«l 

E. coli 9 P - y 18i3 i t/"83cD j»!$J 5H 6 scFv« I MAC ^ (i Kmyc^. T ?■ 
F7nffyA7#n-X|S (*Jfc«6.1*#SB<Oifc> c^f*, scFvcD £ £ 
&f*S*£FPtCy.X^A (Pharmacia) lZ 81 Lfc7/K 7U super ose 5/5# 5 Atl 
Eg t . 

7n7l-/77^-^ 0.1M 'J y if h >J <7 A (pH7.0)«f « (NH 4 ) 2 S0 4 <7) It if 

If WftA : 0.1M 'J y ffi^ b U ^ A ( P H7.0)4»O 2 M(NH 4 ) 2 S0 4 
*S»ft B : 0.1M 'J yit Ml ^ A (pH7. 0) 

O — 3 ml : 10%K »JR B 

3-39ral : jg K ^ £ , 1 0 % - 70 % Si « ft B 
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39— 42ml : K ft $3 E . 70% — 100% j£ «f JS B 
42— 44ml : 100%|f B 

44— 46ml : g ft £j @d . 100% — 10% M tf ft B 
46— 49ml : 10%jS»}& B 
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t > 7° IV £ 0. 783§ *CO 0. 1M U >- IS h V *7 A 4 1 CO (NH 4 ) 2 S0 4 |g m M ! M (4 . 1M (N 
H 4 ) 2 S0 4 ) cDSsflD C i D 1 ■ 8M(NH 4 ) 2 S0 4 O f H i S C 1 1 L . -eLTBtD&SicOl 
0% fg « Jffi B : 90% M ffi WL A f * K L , *5A(iaAtl.)tfttafl]^ttl:§i 
£ it * L T ScFvfcWJE^- 4 t- ? £ SDS-PAGE^ J: 0 ± 

f E co x o lz n & L fc . £ a & * r - L . m m L . tLtlffltM^iSttifcii 
ftfcJSESftt^rv-fe-ffcffifflLfc. tf^A^co^y^Hco^ffi*:, 0D, 8 o t i 
9^-?— L. f LTIIWCrny M,fc. ? n - y 18& * co iMACffif H scFv« 
ftSJWSr^ovh^.Mi, 2 -p co P & 4 b° - ? it ffi -f § 9 > 9 W co * M ft 

14. 17.25— 21.90% cO*g» ft B Tig ffi 4 J£ ^ 5" a A- ^ - (7-;H ) i: -f tl tz 

m< 24 . 2% m m ft b t co ^ v> t - 9 ( r - >v 2 ) *> 6 * 4 . e - ? 2 a . 48 . 10 
% « » ft b x- m ffi ~r 4 §t ^ e - 9 ( r- >v 3 ) x* h 4 . scfv^su, « & sd 

S/PAGEfc i9t-^-LT, JaTOSr***'*-*. HIC# 5 A ( I MACiff SscFv+ (N 
H 4 ) 2 S0 4 )^CO n - H WW i± , 90% i 0 ^ < CO ^ yj* 7 « tfscFvT * 4 £ t £ 7K L 

. ^- * < b i> 4 o m co ^ y V i> ^ £ T t> t fz . hi cco m t~ f# £> ft at r - A 1 
is J: T — )V 2 co ^ W iz J: D . a — h' S ti ?z scVvco iz SB ^- ^' i ti t> co T — iv [z n 

*t*ftLti 0 . * t -c scfvco n« n * i» ^ &m s ^ * *» ^ >t ; t ^ t ^ 

. T - A 3 , i^mCOscFviiit^'^ 6 ^ § 14 3]"^ IW^' y H'Sr^'/LT"V^^: 0 
^ a - ^83fc o co ? a v scFv^ y ^ 9 M CO * s 54. 7% M 

fb ? 5f K — ? «4 , 100% K tf ?S B f CO * ft gt » £0 181 1 }g ffi 4 . ; ix h CO h° - ^ 
C*t)6tSI*^ 7-/1/ L, * L r sds/page b % co f* co m Us 6 t i 0 ^ ff t fc . 

HIC(IMAC»»%« + (NB 4 ) s S0 4 )«*5An-Hft*li. 90% i "3 ^ < cOscFv^# 
ATV^c. HIC«, scFvcO^SP^- $■ , 54. 7% M « ft B X' M ffi ^ 4 * - CO ± ^ K - 
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^ttJ^THFJRUfc. ? n->18fcov*T«, scFvOHIC W=Sr»»I4HICt ± o 
TI±3*jRSfi.5r*»-3/s. ^ i co scFv** m tc jg ta f 5 § & t? - ? C £ Tl ffi 3 

o 

II Sft J 6 . 3 

7 r - ^*lS#jtt«fi^ a - y 18fc J: V 9 n- y83fcS*-T S iMACfc J: VHIC«»S 

cFvcO*£l=r T v -fe -f 

_t IB co flt H r n f- 3 SH#*JfcttH#e>:>*-^* ( SI tfc « 6 . 1 4 

{±6.2) , *f «{:HiM4.4tI2i« i 3 fcRT3-BSAHfflELISAT <y -fe >f Sr ffiffl L 
T . RT3» iS tt fc o ^ T # *f L . ■*4fcliB*<?57"-;k*4-fSSlt PBS/T 
ween-204 1 T 1 : 546111 : lOtSSJL, & ^ T" RT3-BSAT" 3 - h L fc Ell SAT 
b (DUMW x ;H: *) o T PBS/Tween-20ffJ T" 1 : 2fclK*S?Lfc. 50% 

ft O El I SA is 9 -)• )V Sr 4- x. & # ffi * . # W L # If >" T ;K: o ^ X il SE t . 
HIC*5Afco-KLfc scFv« *«***H|iRS*ifc3&*. Iiil±^7An- H b It 

n l x io% * m co m & as t± * * t fc £ t * ^ t fc » «r « is * i± , m c# scfvcd ft 

KtTaflJ-CftOW^ifc&jSft-fi. & -ff 3r , IS ^ 8! tt *J «t V *J * & < 14 M 
S tt CO a * £ £> h -t scFv ^ >- ^ 9 flt CO ^ S 3£ ft £ *> tz t> L ft h 6 T' & £ . 

mm me. 4 

y T — 9 U — > 18*3 X 1/ 9 U — y 83 1 f h IMACij ± V HIC»|gscFv<50 

? n - >- 18fc o ^ T (4 . ft^W^rMjKttr-yfe-f^JaT^iatlftfiLft: : 50 
// ICOscFvSt . 145 ju 10RT3»« ( ft ^ ft 15. El 4 ) tJ«tV5jul«0*afcliV^< 
0^^)77*^^(15^ liORT3i'NT-r ytiatit. 50jl< 1 CD 7j< *3 i t>'147j« 1 CO R 
T3^ S H> h y" <y V 9 £ , RT3* M CO ys' -y ^ ? =y V Y tU * ^ Iff * ^ — 9 - f S 
ftfttfigLfc. R 6 B# Tal it ff $ ■£ s * co ft if y r * - 20°C X' M. 3 T 
KlESr#±S-fr^o t^7A'illlt«5.1(:Ea«ii o fc HPLCfc J: D^ffU. 
T >/ -fe >f ffi 3P L scFvCO » (4 ft a « \,Z 1 - 5 ^ gco IE SI T fo 0 , L X 9 > ^ 
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7K£l0mM Hepes. 150mM NaCl , pH7 . 3lZ & V> X jf « it L ft . ft SI W & RT3S H ?* 
ffiii:, 25inM Tris-HCl ( P H9. 0) , 140mM NaCl, £ j; V 0 . 01% NaN 3 t,Z & ^ X M « -ft L 

T 50 MT & -5 ft . 



IMACffM 18scFvt -3 ^T^^^W^^tt^MSEttT-y-fe^ CO j£ H £ ^ t~ HPLC7" 
n 7 ■< —)V £ H15Afc^-T . EU5B(i, m t T -v -b -ft* 4 A* RT 3A7 -r > ( -ft 
ft 5 , 0 1 ) Off ftTT'tf o t HPLCT 07 ^ -/l/JSf, eSC, 121 15CJi , 7' 
5 V 7 ( scFv£ JD X =5r V> ) CO HPLC 7° n7^i^St. 

H « CO m it X . 18 scFvtO H I Cft S ( It ffi M 6 . 2 £ # fig CO Z t ) ft C # ft ft H 
t7-/K077-t:>f fc ff o ft . ± ^ =Cr scFvir * 7° - >P ( ± IS CO M Sfe M 6. 2 1 IS K 

»r-;i'2) co r >yfe -f it ^ « * t$ * * @ i6t ^ . is) a co s a a* r - >v 1 & 

J; t>" 7° - /V 3 co r -y-fe -f ^ » ^ ft ft ( -r - * li 3 > . 

7 n — >-83C S*-T 4 IMACt ft ii HI Cft MscFviO r -y -te -1* £■ £ ^ T ? n 
- IB« L ft CO i: R « CD «t it T ff o ft . if 5 25mM HEPES( P H7. 0) , 1 

40mM NaCl *j J: t/0. 01%NaN 3 lz i> ^ X Mffi it L ft . 14 CO pHT CO RT3^ « CO i "9 ffi 
U A >y 7 7' 7 > V JU 7j< # m CO ft «> , R 15 U ft « m fc 24B* |B ft o ft . I MACffi H 83 
scFvC o ^ T co m^co M ^tt T -y -fe >f co IS * co HP1 C7° a 7 a ~ >V 2r El 17 A^ 
. RT3v\7°x >-C0ff 4TTI 0 jE L it m t T -y -fe >f *■ H17BC^-T . 7' 5 V ^ ^> & 
tz ft W L , -e L T 0 1 7B C i3 it 5 7° o 7 - )V k R « CO 7° a 7 * - iV ifi f# ft £ 
( x - 9 U ^ 3 T ) . H I cft #B3o; t ) 1= » & *i ± 5r scFvJ 

# -r 4 7° — ivco » m tt r -y -fe ^ ?r sis -r . 

w # s ft a: * ft t - ^ * h xs iz & m n a t * ^ t - ^ co « » ^ m j&* hplcco 5 
ycofg.iz^gikLfzz t KSI^fcM. >r co ^ ^ co 11 & u * *n x* $> & . rt3* ft 

( it ft 13, 14 ) *i COHPLCT'COMii 5 >• tJ «t lK215nMTCO ^ - 9 - t «t 0 , 
M 5r S b° — 7 7° a 7 -r — ;k ^ 4z § ft ft <! t j&* ^ S ft ft . Z co 21 5nMto 7° a 7 ^ i 
-/l&^gfny No-;|/t UfifflLt, #HP1C5 y co 270nM7° n 7 ^ - )l> X co 
m ft bf - 7 co (ft ■ * iE iS iz m M L ft . 

± IB co i a fcffoJtjttjBEry-fe-Y «0*S*3&>^f5tti&J±, T co t U'f)S t 
7 n - y 18*3 ± V83CO W 3r fc S I MAC* S scF v{± RT3S H Sr 3D ?K 4t » t # , 
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* l t m w =sr ft ft m m t hplc# 5 a £> jg m -r s * « t? - ? & 4 m -r £ . rt3^ 

7f>0#STt(i, ftfc SSE ffl fi , ti * S> < RT3* « f: it IS L T a * # T >y r- tfi 
X CO RT3CO J: 0 m V* ft & IZ J; 0 , S £ £ #f § 4 . £ *l 1± , scFvtf fell & ^ M £ 

fiakv^siairiiEfli'esbi. * 4 6 . a mmvt -c rt3*« & ti a ^ ? t- 

yfcWHWKBKL, -e L t LIU ^i«xx f ? - L 4 $ f 3 T" 

ft S £> T" ft S o 

^ o - >-18i fcJ2 83cO tlfrt^^t CDscFvCOHICff scFv#^TB^t 

i fc * jfc £ 6 ~t scFvco >p jg tc J; 0 f# $ . ? a - y 83fc o v> T co 

scFvC07FgcJgffi(i , HJfiM6.3t|Stt^HIC|tMscFvT-tf -biXJt Tvfe>ftfe»t4 

n a 7 . i 

iMi^t h =? A 7 =y y - j&» £> to » ^ « ® T o 7 RT3 1 "t & > ¥ - CO * 

( Kds86nMS T" ) A^fftgft«^ll:i*t U h fit ft 5 >f 7" 5 'J ~ h IE ffi m 
m £ tif# & £ fc § ti (Marks £> , J.Mol.Biol. 222 (1991): 581-597) . £ CO 

77n-f li, JilTcoH^M^iei!5^fi^^<coTy , a-f-tJ; 9 3t a 3 ft » 4 

( fc(±»R*> ) ft^fe? o- y Srfgffi l#S (II Lfc*it«tonT (iMar 

ks£> , Bio Technology 10(1992) : 779-783 Sr # IS CO Z t ) „ o T , £ ti & CO T 

Marks , J.Mol.Biol . 222 (1991) : 581 -597 (C IB tt 3 ti fc # ft & ft t h 5 -f 7" 
9 U - 2r , 100—200^ g/ml CO RT3-BSACO n— hiRJg**ffifflSfL^:i k ^^V^Tft 
8E It v ^ x 9 >f 7" 9 U - to ^ f IS S5 S ti J: 5Cf a-^C3-b L RT3-BS 
A(;-9UTA-y^y/Lt„ ft M X - A co Jft fi 1 (± , *° 'J ^ n - -f- sV ft 7 r - ^ 
2r ffiffl L T ELI SA t j: D ^ — ^ — L ?t . RT3-BSAt *f ~t & 2 HI CO ^ > ~ V ? i * 
tU^D-t/K^r-y (RT3BSA :2)(iSl i; ^ t — Ift y^fi^.-^H V 
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L ft: f£ t"5T 9 ^ ^ •? )V Sr £ t h . RT3-BSA(C *f f 4 3 - § 

*° U ? a-^^^r 7 r — >>" (RT3BSA:3) iiELISAT'SS V» y ^ + ^ £ £ t S ( 5 ftffl 
C10.D.) . BSAfc h >&§lti-J2£ < ttft § tl-t , * L T rt3-bsa;\ co as ii io- 
ioo ;u g/mi co <tf^ *s RT3 2: ^ >f y ^ ^ < - y 3 ytutci Offiw^n 

ft. iOifctt, £*t#RT3fc:«J?WC<&4 £ i: (iSS-f ) . 

3@^J;y'4|SlOA"y^y/t;i*t^I««7n->^, H #J 4 . 3 C IB K 

. ft<J?<OELISA3 - h MM £ ftg L ft . fit ® X Jg * 100/x g/ml t> 1 . 6/* g/ml (100 
jul/^x^)fc»^S-&4i:, y ^ -t- iv co ffi '}f n 30 % L 3r ip r> tz co X ( -r 

- * fi ^ $ -f ) . t£ T 2 g/ml ft ^ * :£ X CO m CO ELI SAX 9 

m l tz . 

3 0 CO y - y 7 tz & 5ft -f 4 144 ^ u - y £ . IPTGT' P * L ft HB2151 9 O — y 
-g>±g*_h«100^ 1 * mm LX RT3-BSA(C*f h W S WIS t o H T ELISA 
T -y -fe 4* t= i 0 It Ik L tz . @19At ^"T ± 40? n - y (2 3$ ^ ELI SAy ^ A' 

(If fc^-l-f a^-y a VSO.7-2.5 O.D. ) * # i. , ^ U27;n- 

y (± * S CO is 7 -j- )V yiO.2-0.5 O.D.) £ 

Jf- X. tz „ H19B(2, RT3-BSA(C *f 5 4 0 CO ^ V - V ^ \Z i * -f" £ 48? n - y t o 
^ t o IS* £ 7jk~t , <r ^ 39? n — y £> tt5S ^elisa^ ?W-;p (0.7 — 2.5 O.D.) 
#* ^ § ix , 1 ? n - y (i fp U JK CO ELI SA>- 7 -j- ;V (0.34 O.D.) £ L „ 
PCR^> tff i V Bst NI M -ft fc J: 0 » n * co @ co r< y - y ? ' e±j * -f- s |fi fj; L 

T co i 0 H vwq y y- (± , =t D S^'W y r- copcr^° tiii^SSa 
co PCRvn" ^ - y £ 4± * L ft: i t B M t> j&» t 5r o ft: . 1 o W § ^ SO co ^ - y 
SVWW y r — CO 1 OtlLtlffiSJlt. Clackson^ , Nature 3 52 (1991) : 62 

4-628t~ j: ujanrtfEKs^ifci-st, ^mmcois^-i-^tz^^x commt stwt 
lx m^Eiiskis yi- rv izm^ & ? & - y n&mm%®<n^ y — y yxcommz 

S fit J 7 . 2 
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b h RT3^\ j > ¥ — COMF1 ft fir 
KiTC^T3-PCim 9 — >Mcom * co X > r\- 
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PCR1=RT3 : 1. 4 . 5 . 41. 63. 80 
PCR2=RT3 : 47. 54 
PCR3=RT3 : 61 

# m oo 9 9 v * + h k m a v « m r s y k s *j £ a 201: ^ r . 

t h RT3jK >f y^-«iy^ 7 7 U > 

ii/^r 7 7 'J y7'lcffiffl§til.x^-^?:l21(:St 0 t 1 7 O' 5 'J - i t 
l± ~? 17 X 9 A 7 5 U - iz is ft £ scFv 9 n - >- (i £ T . tHS«75^S HEW 

. a 11 k g ii fc « is w y y * - as m . fcjtfMTSKosns^aiiHfc-frtrWie 

5 -4" V - LMB3& i PCRHLINK* ffiffl-J- ft PCR<± S |g * ^ * £ t ft # . L ^ L 7 7 
-4 V — FDTSEQlfc J; V LI NKPCRLJi |g jS $55 Sr 4: t ft . LI NKPCRLfc i PCRHLI NKii 

ffliwtji 0 . ^ti^^sft^as^-ft^g^tsffi-rft. £ co ~h m iz x o . # ? 

n - y t & * ^ ft M ^ O M i ii: M: £ . M«5-4 7" 5 'J-Ci*tSffli 
*^*a^#t:*ISL»i. * « L, S Wtt , r 5 >f v-LMB3is J: #fdtseqi£ 
ffiffl-t ft ft 2 OkcoPCRcd 7 1 >-^° L- - H fc t T 4¥ffl L . f Ltf 2^«li^, ? 
n - - y 9' co tz ft fc Sf i I fe J: NotI T ff -ft ft . 7 7 4 "? - 5; , #lftlgft(: 

n^^nft^s 7 79* y h coy- 4 x co ^ it * «r is (c -r ft ± -5 m iR l ^ . $ 6 
o & < £ *i ft „ 

tJlT«7°5-fv-S:ffiffl-rft : 
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FDTSEQl 5'GTC GTC ITT CCA GAC GTT AOT 3 1 

LMB3 5'CAG GAA ACA GCT ATG AC 3' 

PCRHLINK 5'ACC GCC AGA GCC ACC TCC GCC 3 1 

LINKPCRL 5'GGC GGA GGT GGC TCT GGC GGT 3' 



1 <x 



& 1 xt e m pcRjft m * ssk t r js t i Dists 



LMB37°^'i' 2. 5jwl 
(lOpmoles/ml) 

PCRHLIMC/v^- 2.5^1 
ClOpmoles/ml) 

lOxPCRSlEKffiiK 5. Owl 

5 mM&dNTP 2. 5 fi 1 
Taq^U y 5— tr(5U/ml) 0.3^1 

7j< 37// 1 



FDTSEQl -f T- 2.5jul 

(lOpmoles/ral) 

LINKPCRL^ -f-r- 2. 5 //I 

(lOpmoles/ml) 

lOxPCR^CT®^ 5.0 Ail 

5 mM#dNTP 2. 5 ^ 1 
Taq^'J ¥(5U/rai) 0.3^1 

7K 37^1 



PCRcO & fMi , 94°C 1 # Pal , 60°C 1 # Pal . 72°C 2 # ffl * 251T -T ? ;P i: ft ft t 72 
X: T 10# Iffl T * & . fiSfiA^n-yt^v^fi, fV7k-Mi0|3n- 
- Ell * <T> JR « S » a ft 2: L,-C*fc««fc:il{fc;5*i»4. 5>f ^5 'J-tfflfc^H 
T (4 . DNA*»[ttiBia^h t f^*»6Pl!t, * L T 2 — lOng & R Jfc iBE fc JP L tz 
. 1 SPCRlft^r^n-Xf/l/ffSL, -!■ Lt 5 j« lOGeneclean r^7X S 

? j (Bio 101, La Jolla, CA)^ffl^TSRL, * -f ft 1 0/< 1 <7) * 4* <7) 2 O CD 
* ifi » * » fc . 

T -fe > 7' >J - ii , VI T CO J: 5 lz ft o : 



10x ^iESWM 
5 mM=§- dNTP 
Taqdt >J ^ =7 — -te* 
* 



2. 5// 1 (20— 50ng) 
2.5// 1 (20— 50ng) 
2 // 1 
1.0// 1 
0.2// 1 
37// 1 



PCRc?) * frli . 94°C 1 # Pal . 65°C 4 # Pa! £ 25^ -Y ? /t- b ft ft 72°C T 10# 19 "C 
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{fa o 

2<JC PCRK o n T tt , 1 // 1 W £ US L !ft « * r- V 7° V - h t L X ffi ffl L «: . R 



l^Lit PCRM% 1 ju 1 

LMB3T 9 4 V — (lOpmoles/ml ) 2.5// 1 
FDTSEQ1T 7 A ~? — (lOpmol es/ml ) 2 . 5 jn 1 

10X PCRgCJEIf »M 5.0// 1 

5 mM# dNTP 2.5// 1 

Taq*° U ^ =y — -tf ( 5 U/ml ) 0.3// 1 

tK 37 u 1 



PCRO & ft (i , 94°C 1 # RI , 60t: 1 72°C 2 # Iff * 2 5 if -f ? i: ft ft 72 

x: -c io# ia t ft 4 ( 5 mi & ? )v x m- % tz ji t> ti # h ) . 

ttaq*'J^5--b"5|SLfc. PCR* 8fif 1« •> T 501C t T Sf 

i 1 X" — ft ffi itLfz, IB, 37°C iZ X NotI X 3 B# ^ iB -ft 4 ffl t , 1 /10§ M <50 1 M 
NaCl £ SfsSU L T ftttiftJS * 150mM NaCl b L > Tr i ton-X 1 00 £ j3S JD L T * K » £ £ 

0. 01% t L . ffi it m £ ? x j - >V : ?nn*;UtllL, i!fel§t. H 2 ofc: 
mmL, ^ Ltl.5%r«'n-Xtait§;H:j: DffSL, -f- L T rcenecle 
anj (Bio 101, La Jolla, CA)t'S»Lfc, DNA£ ft iR § M 10— 1 5 // 1 X M ft L . 
-t L T PCANTAB5 his-60 Sf i I /Not I gfl £ ? n — >- -ft L . 

PCANTAB5 his-6^ S H DNASr T/P^UaiJBffitCiOilRL. * L T ts -ft 

-b^">A3I^4J-(tfcJ:'3»«tfc. WSDNASr. 100// g/ml £0 DNA?« T Sf i I T H 
& # <9 IK B ^ • fc AS -a T ffi it L (Sf i I o T 12 50°C T - Bfc ) s & ^ T" Not I f 3 B# 
ISM -ft Lit. Mfk*^ 2: ttSChromaspin 1000* 9 A (Clontech , Palo Alto, CA) 
to-f'LTX^77r-77?'^yf«iL, * L T A ± S }S '& « T 2200 
rpmf 3 ^ ^. tf y L Jt . S^t'DNAJ 7x7 — )V : ?oo*;Ulii|L, fit 
ftliltl. fcifcfclOOju g/mlT"^Sf Lfc o 

>'H>'^rAmersham(Arlington Heights, IL) 7 -i y-y 3 7 t ^ 
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^ ^ ^ -DNA 1 u 1 (lOOng) 

ff ADNA 2 /x 1 (10— 50ng) 

lOmM MgCl , 200mM Tris( P H7.4) 3 u 1 
A 24// 1 

M » B 6wl 

16°C t T 30~ 60# 0^a\-htJ t 7 ^ 7' 7 'J - O IS S CO ^ . _t K ^ 

•f-5fg«^a^ffifflLfc. 7-f ^-y a yii^HL, Geneclean£ j$ ffl L T 
S1L L T 10— 15xt 1 co ^ * «0 * t M £ L <, xt/^lnnytf 
> h =5r T y y — ^'BttTGllH JK t,Z Bio-Rad (Hercules , CA)X V 9 hntfV — 

#JHS ft/c 3 -?CD ? n— yhRT3-l, hRT3-47. J; V hRT3-61 £ „ ± f a CO If -v >y 
7ijy^7nb3;^fy71/-bt UffifflLt. HSfi #J 5. 2t~ IB« CO J: 3 t= 
, ffi ?|J * ffi iz i "9 , 3 ? n - y li * ix -f ft VH £ i V Vl}t fif flfflCMLTI 
m W T- S £ i t # * § *i . 6 o O S & £ 5 A 7 ? 0 - Sr IS H L fc . * *i -? *L tf) 

£ ^ d . H47(± „ t lfil«7^f 7'7 'J-tfe^ LfcRT3:47i*CO|I]?t 

Sftftiiiits?-! 7" 5 u - r ft s . 

f# ft fz =7 A 7* y U - <0 -9- -f X J± tl T CO t & *) t" ft h : 



5>ry5u- imx (xio s > ffiA^stm 

HI 7. 8 9/10 

H47 6. 2 8 /10 

H61 6.8 9/10 

LI 9.6 9/10 

L47 9.8 9/10 

L61 8.4 8/10 
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T 7 A V - FDTSEQ1 £3 X LMB3 Sr ffi ffl "T § PCR Sr 7 A f 7 U — t & * "f & 10C9 
3n^-K-5HTtf^, ffAt0Jrb*^^5£L^ 0 IS*&±^^^^^, £ £> C , 
PCR* ft £ BstN 1 1" ift L t *«tt t 8l£ Lfc . U>L, I •/ t 7 7 /I/ L t 7 -f 7" 
5 U - fc *J (t * ( W S£ ^ ? n - <3 ) 2/3<0 E 5fl # £ =fiE H $£ 3 *i T is *) . ■£ L 
t^tvafif7r S'J-fOSirJ^xA-tfHt r BstNi ft a j £ J?- £ # £ £ 

i> k^^n-yCWitSA^-yJtLT^^ii^t. ^ < o O T {± . 
|s) t 5 -f y 5 'J - t ^° 9 - >- ** S M L T M JiJ $ ix . f U 1 o co v<c ? - >- (± Hi 
9 4 7" 9 'J - fc is ^ T 3 HI S tti $ *L # . 

mm m &.2 

h n y t 7 7 y y / 7 5 >J - » ^" y - y ^' 

7r-y'S?L Marks^ , Biotechnology 10 (1992) : 779-783fc E « § fl i 

-JtA^^yr-y^r-^L, L *t RT3-BSAfc Jf LT^^-V^lfc ( W X. 
if. Hlij J; t/Ll ) . ^y-y/fji^'l/X^ra - Nunc (Karastrup , Denmark) 

iSttf 1 ralCDRT-BSA(20 J « g/rnDT'— Bft n — hl,Jfc£i:£lfcV*T, * 

« S<J £ Marks , J. Moj . Biol . 222 (1991) : 581-597 lZ M M CD X 0 lZ ft ~> tz . 3 — 
f 4 > ? & £ tf 7 X3 y * > ? £ Mm CD £ 0 lZ U y»gijk4itS*(PBS)tt' 
ffofc. #»<7)20ml<7) 7 r - , «HS*800x« 1<7) 2 % BJJif&fL & h MO 

ps« fif-ft*a±ja* (MBs>4»T«ffl Lfc . mm. mm. & =t #Mi3'wwt- 

^A-y-y/?^ 7*7 'J-(PANO), 1 HI B y- y 7 (PAN1) , ifcii^y^ 
y ^ 2 HI (PAN2)<9 Hi* ft £ r *° U ? n - i~ )V £ j 7 r — ^ £ ELISAfc 

h is tc ^-r «t -5 t~ , PANo-f > r >v h is y i- jv\± m m $ ti % & -> tz . <s k ;w 

CO ^ #RT3:li> J: t/RT3:47t PANl"^ y 7° /I/ t $5 V> T ffi § tl , 

L X PAN2Hf yr;Wfc*5V»'C#tV-»2fc#* J ^.4>*xS . RT3:61fc 5 >f 7'" ~> V 

— fc: ii v>T fi , ELiSAix ^^;Ki 2 Hlcoy^ y - y / fit § i JrtffiWffi^ . elisaco 
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^ jn -r s i5c ^ r - i> : & 2 m a <z> ^ >- - > ^ *» 6 aj § ft & . H6i/L6i 

- T'COPANliJ i tJ f PAN2f# ft £ 7 r - -JWcii . Hl/Lli3 J: H47/L47 

RT3:1 RT3:47 RT3:61 

PANlO^mjS 1.4 2.9 0.34 

?m(Dmmm 1300 1600 200 

* 5 tt . n is -v 77)Htt WW y r - <o y\° y - y 7' £ * co fi§ 14 ft cr> it m * 
it. S >- -V -y 7 )V L tz RT3: 1*3 J: t>*RT3:47£ o^tli, ^ >" — >" ^ 1 HI CD f£ "C 
•f # 36* IV 14 T h h U3T?ft)t. S -v 7 fV L it RT3 : 61 & * CD ;K >J ? 

a - -t- )V £■ 7 r - V fi PANlco f£ X' Ittt'ifeD, fit PAN20 ft T IS 14 T h-ytztz 
bb _ ffl * <5D n a - - (i i CO 7 >f 7' 7 U — i * CO PAN2*» ^ L # *T § ft & o 3t „ 



^5 fSv'+y^l/Lfct h^^y^'J-S^O^tt^fCDJt^ 









RT3:lSi/-f y 7/U 






PAN1 


39/44 


28 


PAN2 


42/44 


15 


RT3:47S^ + v 






PAN1 


29/44 


25 


PAN2 


35/58 


28 


RT3:61ffv-f y 




37 


PAN2 


44/96 
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ik^?)^J>?'—£±ttz« Zfl^it. (FlDSEQlfc i tXLMB3£ ffiffl "f § )PCR/Bst 
NliH-ffc C J: 9 , HT«li6t:*tJ:'5K, RT3 : IS is <* "/ y )V =7 A y 5 D - o 
Utti9 PCR^° ^-yfc, RT3 :47R ^ >y 7 5 -i 7* 5 'J - IZ O H f i± 4 PCR^n" ? 
- >- £ , L T RT3:615 is -V -/ 7 )V 7 4 7~ 3 V - t O U t li 8 PCRv\° ^ - y £ 7 

pcr^° * - y <?) ^ & ft <7) pj flg e # as >j? l tz . M=5r-siiM^5i§ai-rc: t o 5® nr 

*6 tt 36* & -5 . M t , FJf 56 O PCR^ A- - 7* # (t tf> * T $ i , ti£SSn^Stti<E 
A. HU RT3:ljfr»&£fc5|f>' + y VJU^n-^ 



PCR a*J-> 




A 


PAN 1-1,5, [10], 12, 21,27. 
PAN2-31 1 34, 35, 36, [381, 41, 42, 43. 


B 


PAN1-2, 3, 4, 8, 11, 13, 22, 24 [25]. 
PAN2-30. 39. 


C 


PAN1-[7] t 14, [15], [19], 23. 
PAN2-29, 33. 


D 


PAN 1-17, [18], [26]. 
PAN2-[44]. 


E 


PAN2-32, 4a 


F 


PAN1-[20], 


G 


PAN 1-28, 


H 


PAN 1-1 6. 


I 


PAN 1-37, 



3/ RT3:lft^tD^Tffl-^> -?M±s ^Itiritl^l/^KZXBKr, BSA^I'o^T 
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PCR **9~V 




A 


PAN1-2, 4, 12,17,20,21,22. 

PAN2-4, 5, 6, 7, 27, 28, 29, 31 . 33, 40, 41, 42, 44, 48, 
49,51.52. 53. 


B 


PAN 1-9, 10L 


C 


PAN1-1. 

PAN2-37. | 


D 


PAN 1-3, [26]. 




PAN1-13, 14, 15, IS, 18, 19, 23, 24. 25. 
PAN2-30, 32, 34, 35. 36, 38, 39, 43. 45. 46, 47. 50. 
BSA l^^^^yf- 

PAN1-11 " | 
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PCR 




A 


PAN2-2 6 10 11 13 14 1S 17 1ft ?fl 91 9d 
25, 26, 28. 29, 32. 34, 35. 


B 


PAN2-16, 30,33. 


C 


PAN2-4, 


0 


PAN2-6, 


E 


PAN2-12. 


F 


PAN2-9. 


G 


PAN2-22. 


H 


PAN2-31. 




PAN2-1 , 3. 5, 27. 36, 37. 
PAN2-7. 

B5A ic*t|*/\"-fvf ,: - 
PAN2-1 9, 



Rfl£ : 

fcJAHT. hu47:12t h^D->{i. jH5'<>i^&0»->t»7i; >^o->RT3:47 

t" © St * n # «, t © b h 9 a - y \z m * -r & *> * »s je -r § s t . * a e j # 

ig ^ CO v m. & T <r> m * CO PCRSr ffl * CO ? n - >• tz -z> ^ X ft o ( & [§J CD 7 1/ $r is 

y iv y >- ^ - ^ r ^ h £ 3 - h ~t h is n * t a a -t h t v -i v - ( pcrhl i nk& j; 

lA'LINKPCRL) t ft^FDTSEQ 1 £ {±LMB3CT) £ ffl ) „ #PCR^";l/-r 
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**^?a-y*}J^?f Lfc (^6tf«Ti) . i CD ife * ii. hu61 :16& «t U hu6 
1 : 33<D ft fl. s- ^ L T (A-^-yB ) , £ T CD S « *» fc £ cd Jp. iH ft fc R t S « £ * 
LfcittSt. <Ifx^cD2^cD?n-y(i;. 4- RT3 : 47 i: |s| ft * M IB 9 ~ > 
is i^l^ a - y RT3:61£ HO « T & 9 6BI^?-^Hti . Bt PCR.^ * 
-yS^tS fc IB tt $ ft- fz n is -v >y 7 JVZ tlfz 7 vi - y & ( 3 %y T jjc tt L £ 

^fr^scFvtopcR/M-ft^ 6 ) , ^-^a/h^ffia&^-r ( 4 xy^t^i l * 

CD ® M<7) PCR/fiHL £ ) . ^ -5 T . hul : life J; 1/ hul : 22PbT ( ^ ? — y B ) s hul : 
17*3 <t Vhul :26m ( ^ ^ - V D ) s hul : 32£i =fc t/hul :40Pb1 ( * - y E ) ffi jl 

Ji. iti £ ft £ . RT3:47fc E*3 * 5 ? n - y £ o V* T . hu47 : 9iJ J; tX hu47 : 10 ( rt 
9 - V B ) . hu47:37& X lXhu47:l (/^-VC) CD 31 £1 Pel CD H 3t # 5. ffi £ ft fc 
. RT3:61te**^4 ? n-VtoMt , hu61 : 13*J i V hu61 : 24<D 6 M 181 ( ^ * - 
y A ) t=ffijS**Affi§iiJt. ^ ft »9> £ . i(7)*W(i;iifeco^n-yricoj; 0* 

RT3: 47CO y -v -y 7 U V 7 i i: t~ & * f & ? n - V t *f L T £$q £ o ( 
i 5tl IS ) . M M CD ft tlf U , hu47 : 7 * (ft V* T ffi ?J tf* i: tf> S « 4: H — T * 4 £ 
J; & ( 4J- W t it ? D - y li , hu47:K 2. 3. 5. 6. 8. 9. 10. 12. 20. 

i 22 Tib ) , hu47:7(C^ , CDR2^CDA ij y {± T £> C 'V CD ^ -ft <fc 0 

g fit H 9 . 0 

mmmmm (man. <t o ^ $ ^ * ^ * * - h ^ m u & > t . ^° y - y ^ r n * 
x*»j«-rs?tftcffifflL#4. i cd i o * # m z el i s a *7 x. jv tz tj ^ t fi= o m 

& . iOWflE^iTSEtt^fSJiSfLWi. ^ o T . S cd ^ Jl CD » ft ffi % ft L 

# . * L T 7° y - h ^ #c tr fft ffi * MS t *» »t h . Mltl^V't s # S cd ^ i & 

* CD » tts m % . § 6 =Sr S ^ W / ^ > - > ^ tz o ^ t a S? L # 5 . 

loomMb 'Jif;k7?y^ffifflL-C 96^ x ;k y y - b ^ h cd jff ffl ft £ is fft f «, 
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tz &> co mwi a v-> x . m- m&co — mco elisa>- &o. 289 j&> ^ o. 019^ & ~> tz 

I i JlJiJL)t t ( y^r 7 h hRT3:477-< 7"7 'J - « 1 0«^y-y 

/HiltS ( 47PAN17 r — i^* ) 2. 5X 10 1 1 fflco *T U ? o - & 7 r - *> 
x ;k Sr ffi Jfl L tz ) . m ft ft CO ~h fl 381 5£ J4 » 7 . 5 x lOMI co jfi ffe tt 7 r - ^ ( tT £ *> 
■fe s -T y 7° -y h co 0 . 03£ ) # U M £ ft £ £ i: £ ^ t ft „ £ ft (4 „ Nunc^ Ja CR * f- 
a - 7" j&» 6 co iff ffi ft t A if fc: Jt R 3 ft & * Itf y7/H:-3^ti.6 

X 10 9 fi co B 14 7 r - v ^ 1 X10 13 l«^y7vli^4t!t ( ~t & £> h 0 . 01 6 
% ) (3i3*#JH«0£i:> . ;«M7«r7n-ftJ;(|, ft 5g co m ft ¥ Jig co 
m M Sr it K L # . * UfttlflI4f ^7**3 &*4ffl3E<afc*>fcE.colifc:» 

rt3tJ-^ <o sfiii a 1 ti mm * *so co s^rir co r n ^ * RT3a ( ^ # ft 

8 . 0 2) ti i RT3b ( <fc ft 12 , 13) k . « « W if CO £ ffll CO M ft tJ i V 
£ M CO jS ft £ * ft A ( ^ ^ ?• P H , 14) & J: * ft B ( {£ & ft 13 , 04) b 
^•5 . i> t co -7 ^ x =7 A 75 U — co /^ :x — y ffi co >t g ^ B ^ co ?}* 

cOftjfiffiJt £ 4 sfc (=, *RJR*J*RT3. RT3a , RT3b& J: W 7J CO R JC * 

ft ( * ft A fc ± yf « ft B ) fc-5^TllLlt. i ft 6 & . 7^XRT35^ 7"7 'J 

— co l 0 s co /-? >• ^ y ^ t & * ^ s ioo// l co 10 x ;K u ? n - ^ /k % 7 r - ^ fc r 
l/O^a^-Mt ( 1 Uxf /ITS yfiaj^ftfflLit ) . 

d CO # #f JH £ 0 23A& J; t/ H 23B t ^ . « t * £ft 5r PI W (4 , RT3g#;2r 
fflv>T4tJ. ZcomiRZtitz? t - =JMB\comiztf . tiMcomtt ( 023B ) iz 
J; o T J: 0 i & fM co TSAiJ J; if & ft ( H 23A ) Ct 0 *>4 D ?Bf8 

*i*it**w<3*»T*«. n is . * n co t sa*3 xtsmmzM^xmrnztL zmm 

X- % ^ j&» co PI W ifi * t «. if- if o *=> (4 ^ < A. X' (4 sfir ^ . § A> 1 1 (Ml co M ft i 

(4 , 150// ICO 2 // g/mlCO RT3-BSAT 3 - h L , ^ Lt 200// ICO 2 ^Marvel f 7" O -y 

^ L tz ELISA^ x /1-^.co . 200 m I co 10 x 7 r - y'lll co IS J: 0 ft -5 fz 0 7 
r-^*l^RHS-^$*, H T * 200 ju l * Ira * i t fc J: 9 * ffi L fc : 
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0. 05/j. M, 0. 5m M£ ft J4 5u M RT3 
5a* M, 50^ Jt (J 500 At M RT3a 
5 M, 50/x MS. (i 500// M RT3b 
100 mM h >J X -f- )V T 5 > 

2 HI (0 15# O jg til HZ & & 7 y - V s £ 7" - )V L . * L T TGliffl Jg S ft (4 HB2 
151«IJfitS*A bft . @24A(2. f ilf tl«^tt«g£Tt'4t^7 r-y«K 

6»10 4 «fJ7T->'**i4. £fti4, JaW<0*&fctSV>TlE«3ft4#JS£ 
<?D ^° > — y? — St U , - ft i4 fit 1u t IB St § ft ft V7 X 9 o->«itlr4t:t 
V> e . £ H K fc & V» T . *t 10 5 ffi CO 7 r - : J & 20nl (?) ig # ± ft 9 ffi f ft § -f 
y y v Ml^JLt. RT 3*1 i V R T 3 a T" co ^ tB « , h 'J if 5 y i H #1 
07T-y^4t§. RT3b(2, r M « ^ 3e6 j (03 ^ > n-^C*J^T»fE3ft 
& ^ K ^ ^ 5£ ffl 3r . S ft (4 -e ft 4 9 ^<«i§!iil/<^H^. 

£ «HSI £ K« L ft # , hiRK (100Atg/ml) «RT3-BSA£ ^ffl L , * 

*9> * A v ? 2^ 5 y H P°1 B * ih ~T S ft #> ) IlLf;. ;«S1 ( II 24B ) tc £ v> 
T , £ X co tf y 7* /H: *j ft 4 i§ ffl $ ft ft 7 r - ^ c7) £ JR M (± . Ja wi 4 0 & *J» L 

ft: . 

7 n -1- 7 r - ¥ & £v^m&&fa*m« commfr t>muL . ^ lx 

EL IS AtC HTKILft. itty/t;l/J "r?lttfciy'7 y - ^'ELISASr ffl U T . 
500 a< M£ORT3a§r ffl V* ft jff ffi t 4 D A*t § t y TJM^IE . I^IIi* 
c7)«/7<7)rjn^-^X^iJ-->'^'L. ^ LT 22/144« ?n-y^gfit*S; 

t * ^ aj l ft . 

i> t <n> & & m m -f- a - y < Nunc ) \z & w x a ft , ^y-^^iffofc. » as s 

lOOraM h 'J T 5 y t ft (4 500 M RT3a<7) ^ -f ft £ ffl V ^ X ft i ft . & ^ Sr * 

ft A CD # ft T ( 50. 500. 5000a« M) ifctt^^ftTTffofc. IS £ £ & T t~ * t 
ft S : 
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JRm (X1Q B ) 



4/500 /*M RT3a 
5/500 RT3a 



2/500 #M RT3a 
3/500 RT3a 



1/100 mMh "J xW; V 



0 ;« M^i^a 
0 u M^#ja 

SOOjuM^f&la 



47 



42 



52 



0.59 



0.85 



Z CD m m £ i5 T . b U X ?■ /I' T 5 y ii J: V RT3a» a C J: 4 7 r — a> tf> JR * ( 
42— 52 X 10MH) 14, jaWoSSHiOfcHv^. 50AtM<?Dl6SlA3&*IS-&coBIt#fti- 

RT3a$8ffi fc Efe*-t h 7 r - y co JR*(4 70^jS^--r & (ZcDZbli. 
* { W m m T" £> S £ t £ ^ L T 4 ) . 500 u McO ft ft A * ffl V> T M « CO » ^ # # ft 

5000// Mcoftft A * ffiffl-f 4 s JR M (4 47 X 10 6 fl £ M h . (:«;}: 
JigftfciffJWTifcfttettfflLfc DMSco iStfe Off, DMSJ4 £ CO » 5S CO -f y T IV 
*£7.2%T"ff£ Lfc ) . f£-?T. TSAfl-^P tA 7° -f > i§ tH * ffiffl L T 96>7 

x ;u 4 st (4 ft s © * f- a - t* ^ if n. ? t - y * m ta -t s - t a* *r ig t 

h h . § £ s IS-&ra7-f-/H±Rje*«ii:il-& , f-4ii:t:J:«33E'ft:$fL», 

* *l £ J; -> T , Bfa«S*fcfl!-?T*asS*i.fcJfcH^)IS-&7-o7 * - ;P £ H IS L 

# & . 

Hit wio 

t b RT3K >f y ¥ — COCDRz/ v 7 'J > 7~ 

CDR7 7^V y h £ x -r -7 7 ;P •? h tz £ ft m 4 x ^ - A (4 , m M M 8 . 1 £ IE 
» § tl S IS y -V y 7 'J y 7" X # - A CO ffi ^ f £> 5 . 

7° y A ~? — VHCDR3BACK& X t/REV VHCDR3BACKJ4 „ 2 </•> £ -f L T CDR3cO t" <" Jt ?t 
CO t h VH51 =f- CO ? V - A 7 - ? W, ^ t ft & U # £ W £ ffl ffl W T' & £ . Marks 

<3 (1991) iz i 0 IBK $ *L § 7 7 7 0 - CD Mm CD CDRlfe X Xf CDR2 ^ M * * 
tf DNA7 7 ^"^ y h CO SHI £ , REV VHCDR3BACK ( K ?ij t O ^ T (4 T IS * # CO £ 
t; ) is i Xf LBM3 ( H jfe M 4- 2fc IB « ) SfflHTSILft, * t T iS IK $ <l 9 a 
- y j&» h <7)scFVcO S "9 ^ VHCDR3BACK ( IE ?'J t: O X i4 T IE S: # 31 CO £ f: ) H X tf 

fdtseqi ( nmm4.2tzmm > ji^tiiLf s. - co ; t « N 2-9^77/^ 
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y h CD T > 7 0 BLJfe lZ £ 0* — 7 u - > com^Mft b CDRlfc i V CDR2CO mill b 

l^iats KSgCO CDR3ffitg £ if DNA7 5 >- b O ^ >f y ^ y - £ s VHCDR3BAC 

KfeiV'J y*-tfitt^TH V - PCRHLINK ( H ]% $ | 4 . 2 2r # HS CO £ fc ) £ ffl 

if II L# 5 <> IS?Lt?n-yi*^ii£7)i#gfi]^ s rev vh cdr3BACK£5 

J: VLMB3*fflV^T«i|iL . * LTSffl^LINKPCRL (H*«4.2*#!H^; fc ) *5 
i VFDTSEQ1& ffl U T ±MtfS L , i^i^ CDR3 7 5 ^ -X V b CO ft HI £ 2 O <7) 

aiLfc 20^77^^ y h^r^yyjRK < ss — (± „ cdr3co mm t co ^ u - 

y(:ft*t5 CDRifc i v cdr2co Tty7''JH#tS) tiO* — co^n — vtc 

iXLfli. i CD a fc . ^77/^yf^75y^y/77^-tt5 LMB3 
45 itX PCRHLINK tfflV^T—i)C PCRRJ6 tff 5 • ^o-yi*^g| 

k co i ft & co r -fe y 7° U co «> t y ^ ft K L fc . 
w co cdr x ^ 7 u scfv 7 7 > * > ? 7 0 7 A v — x*fo h l 

MB3& J: V FDTSEQ1 £■ ffl ^ £ ftf* COPCRRJE * ff 5 • & U "C CDR>- ^77*3ftfc» 
« £ . pCANTAB5-his6K ? n - - > ^ i~ h tz ft (C s Not I 43 i t/ Sf i I X" ffi it *t & ( 
07£#ESco^fc) o 

CDR >y 7 U y^CDfcftcO^ffi 

T 5 4 V -FDTSEQK LMB3. P CRHL I NK& i t/ LI NKPCRLJi s M jfc ffl 4 . 2 t IB § tl 

5 HT^77-< 7-Sfifflt4 : 

VHCDR3BACK 5 P GAC ACG GC(TC) GT(AG) TAT TAC TGT 3' 
REV VHCDR3BACK 5' ACA GTA ATA (CT)AG (GA)GC CGT GTC 3' 

( ffi 51 ft <F> 5 9 V * * b ti . »M«=3riMili*«ll(^r*fcfttRtf3*ifcr5>f 

v - * r^fjjj £ ^ o ) 

-&PCRjg^ &jaT^RJiBfctsV^TH«"r5o 
CDlfe J: tg 27 g g\X V b 
LBM3T 7^7- 

( lOpmoles/.cc 1 ) 2 . 5 1 

REV VHCDR3BACK7" 7 A V - 
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( lOpmoles/^c 1 ) 2 . 5 u 1 
10X PCR 

R JS IK « ft 5 . 0 1 

5mM#dNTP 2. 5a* 1 
Taq^° U A 7 — -if 

( 5U/;U 1 ) 0.3^1 

7K 50 ^ H: f s 

CDR3^ 7 y A > h 
PCRHLINKT y 4 V — 

( lOpmo 1 es/ aj 1 ) 2 . 5 1 

VHCDR3BACKT 7^7- 

( lOpmoles/x/ 1 ) 2. 5ju 1 

10X PCR 

R JE HE ft ft 5.0jul 
5mM#dNTP 2.5// 1 

Taq*° IT ;* 5 — -fcf 

( 5U/xc 1 ) 0.3^1 
7K 50 JUL 1 1 S 

VHCDR3-'J y f} — -VL7 g y b 

FDTSEQ17 0 7^7- 



(lOpmoles/jul) 2.5/il 
VHCDR3BACKT 7^7- 

( 10pmoles/ju 1 ) 2 . 5 jul 1 

10 x PCR 

k m m m m 5.0^1 

5mM#dNTP 2.5 jul \ 

Taq*° U A y — -tf 
( 5U/u 1 ) 0.3^1 
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y\< 50// Hcf S 

U y # - -VLy g ^ jC y h 
FDTSEQ1T 7^7- 

( lOpmoles/^c 1 ) 2 . 5 ju 1 

LI NKPCRLT 9 ^ V — 

( lOpmol es/ jul 1 ) 2 . 5 ju 1 

10X PCR 

5mM#dNTP 2 . 5 ju 1 

Taq*° U ^ 5 — -tf 
( 5U/ju 1 ) 0.3// 1 

i»7 1/7 7°DNAj, Marks (1991) £ IE » 3 *l & 5 5 U — £> . PCR^O 

f ^71/ - h <50 * C ilH H L tz . ? n - y £ j£ 5 ft & PCR £ ffl M r? o - - ^ 

PCR^ftfi. 9A°CT 1 #IBL 55«CC 1 #ISk 72°C T 2 # H & 25^ -f ? ;p % ft ft 
72°C T 10* ISI "C * -3 . 

— &PCR*^ £ s CO J: 0 /h § V^Hf >f X* CO ft IZ Mermai dfjf M ( Biol 01 ) £ ift g 
f S CDR3!7 9 V b J^MiPr omega Magic PCR Prep System^ ffi ffl L T ^ )V 



m a u 0 

CDR1 + 2y ^ 7 7 'J 

^HISiifc^p-ya^^vH CDR3- u y # - -VL ^?^^yhfcc^ g -f g 2 V - g 
DRl±12_g-^2j y f^rty/y 

ffl7 7'7 'J - CDR1+ 2DNA 20-50 ng 

*13*lfc^n^yft* C7)»»VHCDR3-U y*--VL75/^y h 20-50 ng 

10X PCRMffiffi. 5.0ju 1 

5mM#dNTP 2.5^1 
Taq^T U ^ 5 — Hf 
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( 5U/xi 1 ) 0.3^1 

— &PCRfc O V^T <7)PCR^fr 

7^y7"/l/g jl7^ CDRl + 2>- t 7 7 /PDNA<?) ~ &PCR 
rty/yift 1 . 0 ju 1 

FDTSEQ1T 7^ V- 

( lOpmoles/^ 1 ) 2. 5ju 1 

LMB3T 

(10pmoles/jul) 2 . 5 ju 1 

10X PCR 

Sffilfi 5.0/* 1 

5mM# dNT P 2 . 5 ju 1 

Taq^ U ^ 5 — 
( 5U//x 1 ) 0. 3/i 1 

/R 50 Ai ltt S 

CDR3 5/ y y y y ^ 

#ffi£ftfc:?n-:xEfa3fe<7) CDRl+@7 7^7yf!:070"7y - CDR3 7 7 ? * y 
h cot ^ y 7' ] J 

iS^O^'J - CDR3 DNA 20-50 ng 

^Bt 2 tlfc ? U - y m * CO W H CDR1 + 2 20-50 ng 

10X PCRM » ffi 5.0^1 
5mM#dNTP 2. 5// 1 

Taqtf? U ^ 9 - -t? 

( 5U/xi 1 ) 0.3// 1 

7K 50 ^ It *t h 

#jgilfe^n-ya^07-feyy^gflfe7^ 7" g U - CDR3-CDl+2^ g y g 
DNA^O ~ & PCR 

Tty/'Jll l . o ju l 
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PCBHLINKT 7 -i V — 
S life M 1 1 

r^yryyf^^^J «7ntXll, FJfMcof£^ff&£:#t-&K#cofitft£ 

afflu-cR«^>wa**T4iTfc5rtpi:*SR*-r4xs&fi-fr-r4. i co r n -t 

■?.;i:tJ;Dff*5ix-?.. frfc&fitft^l^yr-^jltfJ^ftSt ( ; fili t i: «Si 

*is-£#«ffl«^-g>) . ;tiiiJU«i*fe^tS!*iitS7^7'j- 

k B JK ffl ^ -tf: , -a^^kcofitfrfi^gB^BJr-f-S^-f 

t k « IS * <?) S * « « & ^ ^ t: jSf tJ fls ^ # i. S ( pct/gb/92/01755 

*^jfeWt4 r 2SPto^mj ^tsift-r^, h^h ^ , £#u±a»iii<z>xgfc:;b 

fcot, i^(ii£-<5Dim^i3^Tff^;M#.g» (kkcofitffccogp^^fe&S^W 
7' U * H # + #•?&&»-£) . 

^ ft <i . «£tfJH#cOV**fSttfcH«eo|S^«tt£3r<*-$b h fit fls £■ ft It -t 

pCANTAb^.^ ^ — cf<7)M^tt7 r — >>' fit * ? n — y 1833 «fc 83 (^Sfe^j5.22r# 
»«9;t) £ < pCANT ab^. ? ? - * t= ? n - y -ffc § ft tz ) . S'J * co S J; IX <g 
m co PCRii 1s to fc a6 co -r > 7° 1^ - h k LtttlLfc. ±E<o±-3fc*«* LMB3& 
iW'PCRHLINKSrfflV^T^KL. * L T 31 ^ £ L INKPCRLfc X Tf FDTSEQ1 £ ffl T if 

± IE O Marks £> „ J. Hoi . Biol . 222 (1991) : 581-597 £ IDtEtt^iX&tr-scFV^ 

7' 7 iJ-4>6MLft DNA£ ffl ^ T PCRfc X DllLfc. 

& ^ f , * 7 d - y £ * co ffl * co x co a si £ . ± IE co i. 5 t~ pcrs ^-Ci 
Hb««©5-fy5'J-!:B*«**fc. H « t= , ffi « CO $1 II £ [sJ t * & T" . 

f# t>tl , Notlfc kit. ApaLI (V7^IIC)^t) * fcttSFi 
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I ( t MICO^T ) t m -ft L , » W =5: pCANTAB< ? - 31 >K L . f UE.co 
1 i TG1JB IB £ » W K J* L . £ T co X S (± ± IS co £ ±5 *) T h o . 

-en-e^^sij^^^-'f 7-5 u - £ * 4 tgish jja co m * co m m £ , 3o°c t 2 — 

3 B# ThI m M £ -It s * t T 37°C T" VCSM13^ >V J* — 7 r — i? ~C CO & %k t,Z X 0 V X * a. 
- L . - Bfe co « 51 ft . 7r-y|f^SIL, f UilLfc. « ffl £ $C 0 
RT 3-BSAt; StLT^y— y^L, f L T I * ? n - y 5: ELISAf: i 0 R 5£ L 

fc . 

*S-£?n-y£gI^L. Ut#?D->©h N«*Hrj*«J:'3fcPCRfcJ: 0 
iliU. i cr, m i » ffl fit W & ft co b b 5 >f 7' y 0 - co PCRM iilll^tt 
. PCR$£ , SF i 1 H £ t>" Not I T <0 ft ft , ft? ft is fft , 7r-y'U 

x^f j-, A-y-y/fcitfx; >j - n y y jj ftr Ms co t tj 0 T & o fc . 

£ co }£ fc ii T . fe^7P7-(-;KnJ:^v7X?o-ytJ; 9 :ET ft -3' ft 
L>titz-ifi , ^ ^ t b N f & o RT3A >f y r - co fr 3r ft ffl # Ri 3 *i ft . ± IB 
CO £ jfc M it , M«»I©^t>y7iJV/t ( l:4'f yr'JVf -( y/^S^tS^ 

. * - 0 4 it m m m t ft h m co m ft co y * <y 7 u y ^ t ^ l < a m l t# s ( 

_hfEC0 ± 3 t ) „ H/^'J-illi, Marks , J. Mol . Biol . 222 (1991) : 581- 
597^ -f 7" 5 'J - {£ E±3 * L ** , bM|, |? M =5r if CO PCR* ft fc L < 6 * L ft 
. S> £ ^ U , 4J- W K 4 (i ^ flc W C ^ JK DNAtC * * L » -6 . 
± IB to ^ jfe ii , #-oi/7'J 3 y is ft £ # & f v ^ co IS co y ^ •/ 7 >J y/J 

iHiacossm^y 7r-^tefev>T«*s;ftfc#ts-&vH/vL4fcttvH-cH 

G/VL-CL7 7^^^ h^fffltSitCJ; 0 3 *U# £ ( McCafferty^ . W092/ 

01047 ) . i A, a 4 N 1 7° U 3 y (c is T X* h 0 » . £ ?z l± m =Sr £ 7° 'J 
n y £ ts vi T T * 0 » 4 . M z- If . i i(0777Sft«tili. pU C19 i fl& 

Ft, $0 M CO ^ U 7° 9 X ^, V> T "T it tt VH4 it <i VH-CH1 7 y 7' * > 
h t LTJSIStfiii: *^Tittt4IflI ! Sr7nt-^-, y^t-;W^7°t-K±3 
iV'ifit^ H'y ( l o4)tliti) t-fyyy-At7n-y-fb3ix#£ ( Bett 

er/i> . 1989 ; Skerra^ . 1989 ) . & T , £ CO 7° 5 X $ H $r * f £ IB fiS CO *M M *& 
m a * , 01 t if , tMf ( VL £ fz it VL-CLCO ^ -f tl *» , Iffl^±3C) CO 5 ^ 



(80) fffrf 10-5 07341 

7 ? y — t,z & * -r & ^ ^° — y r — v x-m s& § , fd-cAns ^ a f d-Doci^ ti 

fc^Illk CDfflLSft t LX 7 n - y -itl>n & ( McCafferty^, , ±#5, 1991) . £ 

ii^Ofc heftftat4 7r-y<0*B*4tS*i. v ^ x S *g tt £ 
flit 4 £ n 6 «0 b hftii . ^y-yy ( McCafferty£> , ± & . 1991) C i 0 jft 

b Mi'«5-f /5 l J-Ci*tS A ^;l'^-7r-ytI^$t, f d-CAT 1 £ 
JJfd-D0G14> TiifK^ II I k (DmS fa k L X 7 n - y L » & ( McCaf f erty £> . ± 

m » 1991 ) . it/ a ^ j: a t , fit m k » l t a y - y r t t as ® & is vs it * * -r 

H a <r> 7 n -b X £ . ftfett Ml, »^tlIiy^7 7'J>/t^;M: 
J: 0 ff ^ # h . £ II *j i g II eo l Hi so M <<? to y -v -y 7 1 y ^ & * 

-f- & « m £ fc ft a i (i ? n - y £ . SCF¥( loifcllSft) i fc ii 3>J « <r> m 
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